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4) MN 
: Jungle 

= By Berton BrALeY 

= | \ Power 
= I said to myself, “I am through pioneering, But in spite of the pleasuring places, 

= I’m sick of the wilderness, lonely and rough, In spite of the vast city’s thrill, 

= I’m sick of the graders’ camp, built in a clearing, The spell of the unconquered spaces 

= I’m weary of laborers, hairy and tough; Came following after me still; 

= I’m tired of the outfit, the bed and the ration, At night it would suddenly wake me 

z The steam-shovel’s puffing, the shock of the blast—- By day it would whisper and then 

= I want to go back where there’s civilization, I knew it was trying to make me 

7 The fun and the frolic I knew in the past. Come back to the Jungle again. 

= “The life that has savor and vim in, I had thought that the softness of cities would tame me 
= The sights and the noises of towns, I fought with the thrall of a life I reviled, 

= The laughter and lure of the women, But the lure of the game I had played overcame me 
= The glitter of jewels and gowns; —The struggle with Nature far out in the wild. 

= I’m done with this business forever, The flesh-pots were sweet, but they never could hold me 
= I’m off to see ‘cities and men’, I packed up my kit and I made for the trail, 

= And once I have landed, I’ll never And now I believe what the Old Timers told me, 

2 Come back to the ‘Jungle’ again.”’ “The spell of the wilderness never can fail.’ 

= So I made for the city of wonder and .glamor I’m back to the “furthermost farness,”’ 

= The city whose glory had shone in my dreams, I’m way, way “‘ahead of the steel,” 

= I plunged with delight in its hurry and clamor, I’m wearing my engineer’s harness, 

= Its welter of hopes and ambitions and schemes; The gravel is under my heel; 

= I reveled again in the food and the raiment, The dreams of the city still bind me, 

= The music and lights and the movemént and mirth, The call of it comes to my ken, 

= And I said to myself, ‘““There is no form of payment But somehow I left it behind me, 

= Can tempt me again to the outposts of earth. I’m back to the “Jungle” again. 
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Coon 


SY NOPSIS—Five vertical single-runner waterwheels to 
develop 10,500 hp. on an average head of 17.5 ft. Out- 
put of plant to serve Minneapolis. 
& 
As shown in the accompanying summary of generating 
and substations, the Northern States Power Co. controls 
and operates large interests developing power by water 
and steam. According to the statistics, there is now in 
operation 76,677 electrical horsepower in generators, 
driven by 31,500 hp. of steam turbines, 12,600 hp. of 
engines and 34,925 hp. of waterwheels. By far the 
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permit a number of the smaller steam stations to be 
shut down. ' 

The latest addition to the Minneapolis division, not 
included in the foregoing summary, is the development 
at Coon Rapids, which is on the Mississippi River, about 
six miles north of the city limits and 11 miles from 
the Main Street station. H. M. Byllesby’& Co., engi- 
neers and constructors, have already finished the dam 
and the power house is under way. By the first of Sep- 
tember, it should be in full operation. 

The plant is to have an initial capacity of 10,500 hp., 
made up of five 2100-hp. units, with 
space for two more, so that eventually 
14,700 hp. will be developed. A three- 
phase transmission line will connect 
the plant with Minneapolis, and it is 
intended to build a second line to An- 
oka. The location of the site relative 
to the other plants, with the exception 
of those of the Mankato-Faribault di- 
vision, is shown in Fig. 4. 
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Fig. 1. TRANSVERSE SECTION THROUGH PLANT 


largest part is developed within a radius of 75 miles 
from Minneapolis. 

The properties here are divided into four main divi- 
sions, designated as Stillwater, Minneapolis, St. Paul 
and Mankato-Faribault. The several municipalities in 
ach of these main divisions are connected by high-ten- 
sion transmission lines with the main generating sta- 
tions of the division. The city of Minneapolis and the 
towns in this division are connected by high-tension 
transmission lines to the hydro-electric stations at Tay- 
lors Falls and St. Anthony Falls, known as the Main 
Street Station, and to the large reserve steam station at 
Riverside, Minneapolis. The entire division is also in- 
terconnected through a high-tension trunk line with the 
steam power house of the St. Paul division. Similar in- 
terconnecting systems exist between the hydro-electric 
and steam stations of the Stillwater and Mankato-Fari- 
bault divisions. Within the year it is intended to in- 
terconnect all of these divisions, so that a transfer from 
one hydro-electric station to another will be possible and 
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The feature of the plant is the low 
head, which, from previous data taken 
at St. Anthony Falls, will vary from 
13 to 20 ft., and average 17.5 ft. To 
utilize this head to advantage, verti- 
cal single-runner waterwheels were de- 
signed by the Allis-Chalmers Co. to 
turn at 62 r.p.m. The wheels will be 
directly connected to the General Elec- 
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tric generators rated at 1625 kv.a. and 


—= designed to deliver to the station bus 


three-phase, 60-cycle current at 2300 
volts. By delta-connected transformers 
the tension will be increased to 13,200 
volts to lessen the cost of transmission. 
There are seven transformers having a 
total capacity of 13,000 hp. and space 
is provided for three more. The gen- 
erators are of the suspended type 
and, due to the low speed, are of 
large size. Two 500-kw., induction- 
motor-driven exciter sets will furnish excitation, one 
to act as a spare. A waterwheel unit was not con- 
sidered necessary, due to the connection with the other 


stations. A remote-controlled, electrically operated 




















Fig. 2. Part or Dam, SHow1na ConcrRETE CREST AND 
TAINTER GATES 
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switchboard will be installed and a small _ storage 
battery for operating the oil switches and emergency 


lights. The layout of the plant is shown in the plan 
view, Fig. 3, and in the sectional elevation, Fig. 1. The 
building itself, 202x49 ft., will be of concrete, steel and 
brick. 


Future Transformers 
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crest. They will pass all water not used through the 
wheels and will be so operated as to maintain a uni- 
form-head water level. The spillway has been designed 
to pass 80,000 sec.-ft., although 60,000 sec.-ft. is the 
maximum stream flow recorded. The draft tubes, which 
are 12 ft. 6 in. in diameter at the wheel and widen out 





















































Fie. 3. GENERAL 


As the dam passes over a small island in the river at 
this point, the river has two channels, one wider and 
more shallow than. the other. Across the former chan- 
nel a spillway-concrete dam of the gravity type, 1000 ft. 
long, was built. The power house, measuring 500 ft. 
with the retaining section of the dam, was built across the 
narrower channel; a 560-ft. earth embankment makes 
the total length of the dam over 2000 ft. 

For its full length the gravity spillway section of the 
dam is surmounted by 28 Tainter gates, each being 33 
ft. long and weighing six tons. These gates, shown in 
Fig. 2, raise the pond level 714 ft. over the concrete 
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Fic. 4. TrANsMIssion LINEs, 
NORTHERN STATES 








PLAN OF 


SUPERSTRUCTURE 


as they proceed toward the tail race, have been designed 

for a capacity of 1320 cu.ft. per sec. at the average head 

of 17.5 ft. 

SUMMARY OF ELECTRICAL POWER PLANT EQUIPMENT OF NORTH- 
ERN STATES POWER CO. 


Steam Rating 
Water Tur- of Gen- Trans- Motor- 
Boiler Engine Wheels bine’ erators former Gen. 
Location Hp. Hp. Hp. Hp. E.Hp Hp. Hp. 
Cannon Falls, Minn... . 1,800 1,470 3,600 
Cuba City, Wis......... 1,340 
Darlington, Wis.. 200 
Dilworth, Minn......... 334 
Dundas, Minn...... 27 
East Grand Forks, Minn 40 
Faribault, Minn.. 600 775 125 900 =1,340 
Fargo, 8 pale 2,248 2,080 4100 2,480 365 
Galena, IIl.... Exe 2,430 3,670 2,680 6,350 5,350 134 
Grand Forks, N. D. 2,668 2,280 600 3,030 795 134 
Hazel Green, Wis. 2,680 
Janesville, Minn..... 134 
Lindstrom, Minn..... . 134 
Kasota, Minn... 535 
Lake Crystal, Minn..... 100 
Mankato, Minn. 600 1,910 1,340 2,140 
Minot, N. D... * 1,040 700 670 
Minneapolis: 
Taylors Falls 25,200 20,000 21,450 134 
Riverside. 6,000 16,100 16,100 20,000 
a 3,400 2,610 8,000 800 
Substation A.. 20,520 
5th St. 450 535 5,875 5,340 
Garfield. . 4,000 
6th St. 2,980 
Mis. Substations. 12,260 
Morristown, Minn... 100 
Northfield, Minn. 100 150 154 535 
Platteville, Wis.. ... 610 160 160 1,340 
Randolph, Minn 240 
Rapidan, Minn... 2,200 2,010 3,350 
Red Lake Falls, Minn.. 150 150 100 240 
Riverdale, Wis 1,000 667 800 
St. Paul, Minn 5,600 10,720 10,720 9,400 
Manhattan Sub 1,200 1,070 
Merriam Pk 800 
Shakopee, Minn. 400 
Shullsburg, Wis. 4100 
Somerset, Wis.. .. 800 667 1,000 
S. St. Paul, Minn. 265 190 234 800 
Stillwater, Minn.... 640 1,000 1,000 1,600 
Waseca, Minn. ; 400 
Waterville, Minn.. 700 
White Bear, Minn.... 400 
Zumbrota, Minn..... 700 
MM ck i dongs oe 23,401 12,600 34,925 31,500 76,677 134,484 6,217 


The total does not include equipment for the Coon Re a generating station 


which will be in operation late in 1914, and is as follows 


Coon Rapids........ 10,500 10,500 13,000 900 


x 

Alabama Coal Production in 1913—The production of coal 
in Alabama in 1913 was 17,678,522 short tons, valued at the 
mines at $23,083,724, according to figures compiled by E. W. 
Parker, of the United States Geological Survey, in coéper- 
ation with the Alabama Geological Survey. The increase 
compared with 1912 was 1,577,922 short tons in quantity and 
$2,254,472 in value. 
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SY NOPSIS—Description of hydro-electric plant utiliz- 
ing the surplus water of Gatun Lake, which forms part of 
the. Panama Canal. This plant has a maximum capacity 
of 7500 kw. and furnishes electricity to the entire Canal 
Zone. 
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wa 

Heretofore, interest has centered chiefly on the con- 
struction of the Panama Canal. Now that this work has 
been practically completed and regular service is about to 
be instituted, attention turns to the operating features, 
in which electricity plays a most important part. The 
enormous water storage afforded by the artificial Gatun 
Lake, fed by the Chagres River, will not only carry ves- 
sels the greater part of the distance across the Isthmus 


Water is taken from the lake through passages 12 ft. 
wide, fitted with iron racks to prevent trash from enter- 
ing the pipe lines. It is then admitted to the pipe lines 
through three 10.5-ft. head gates. Each gate is driven 
by a 15-hp. moior automatically controlled by a limit 
switch on one of the gate stems and also by a float; the 
operation is essentially as follows: 

Assuming the gate to be closed, the switch is thrown 
at the power hovse and the motor starts to open the gate. 
When the latter has opened sufficiently to fill the pipe 
line, in about 5 min., the limit switch opens the circuit 
and stops the motor. The gate remains in this position 
until the pipe line is full and the water rises in the 36-in. 
air vent just below the gate, when it actuates a float 
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Fig. 1. 


at 85 ft. above sea level, and provide water for raising 
and lowering them through the locks, but it will also 
supply the hydro-electric station at the Gatun dam. This 
will furnish electricity for operating the locks, towing 
the ships through them, lighting the entire Canal Zone, 
operating the coai-handling plants, drydocks and machine 
shops at Cristobal and Balboa, and will eventually run 
the Panama R.R. 

To insure continuity of service, the steam station at 
Miraflores, erected a few years ago for construction work, 
will serve as a standby plant. 

The electricity is generated at 2200 volts and is sent 
at 44,000 volts over a double transmission line across the 
Isthmus to Balboa and Cristobal. There are four 44,000- 
2200-volt substations, one each, stepping down at Balboa 
and Cristobal and up or down at Gatun and Miraflores, 
depending on which of the two plants is supplying power. 
The voltage is further stepped down by thirty-six 2200- 
240-volt transformer stations at the locks and others at 
the two cities mentioned. 

The crest of the Gatun dam has a length of 8000 ft. 
and an extreme width of 2100 ft., the height above the 
normal lake level being 30 ft. Since the gross head avail- 
able varies from 91 ft. during flood periods to 79 ft. dur- 

ing the dry season, the plant has been designed to de- 
velop full output at an effective head of 75 ft. 





PANORAMIC VIEW OF PLANT UNDER CONSTRUCTION, SHOWING 








Pirr LINES AND TURBINES IN PLACE 


switch and again closes the motor circuit, thereby causing 
the gate to be opened fully. The gate is closed by revers- 
ing the main switch at the power house. If necessary, 
the gates may be hand-operated. 

Pipe lines 10.5 ft. in diameter and 420 ft. long lead 
from the gates to the turbines to which they are attached 
by 90-deg. bends. Each of the pipe lines is arranged for 
attaching a pitot tube, while its unit is in service. 


Powrr House 


The building is of concrete, with a Spanish tile roof, 
and measures 61x137 ft., with an extreme height of 74 
ft. It is designed on the unit principle to admit of 
future extension and consists of a single room open to the 
roof. The turbine pit is 6 ft. below the main floor and 
there are two galleries devoted to the switchboards, oil- 
switch compartments, reactance coils and other electrical 
equipment, as well as the office and a small machine shop 
for repair work. 


GENERATING UNItTs 


There are three main generating units, each consisting 
of a 2000-kw. vertical generator driven by a 50-in. single- 
runner Francis turbine, rated at 3600 hp. when operating 
under an effective head of 75 ft. and at a speed of 250 
r.p.m. The center line of the runners is 20 ft. above 
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tail water, and the discharge is through steel-lined con- above room temperature, and an overload rating of 2500 
crete draft tubes 71 in. in diameter at the turbine and in-_ kw. for two hours with a temperature rise of 55 deg. C. 
creasing to an elliptical section of 9x17 ft. at the outlets. On the official tests they showed an efficiency of 95.1 per 
A roller thrust bearing mounted on top of the generator 
carries the weight of the revolving parts of both the tur- 
bine and generator. The turbine is so designed, however, 
that, when running at full capacity, the runner exerts an 
upward thrust of 10 tons, thereby relieving the thrust 
bearing of that amount of load. 

Oil for the thrust bearing is supplied by a small pump 
geared to the main turbine shaft, and a tank is provided 
below the pump to receive the overflow from the bearing. 

Each turbine is controlled by a Pelton oil-pressure 
governor, mounted on the distance rings and driven by 
bevel gears from the main shaft. Tachometers are di- 
rectly connected to the governor heads. The governors 
are fitted with small electric motors for varying the speed 
of the main units for synchronizing purposes, and a de- 
vice is provided on each governor for varying the perma- 
nent drop in speed from no load to full load. 

The wicket gates for controlling the supply of water to 
the runners are steel castings with hand-finished surfaces. 
Each has its pivot stem extended upward through a pack- 
ing gland, and is fitted with an operating lever. All the 
gate levers are connected to the gate ring by means of 
bronze links, and the ring is connected to the governor 
rockshaft. The water passages on each side of the gates 
are provided with renewable rolled-steel wearing plates. 

The generators are of the revolving-field type, and each 
is provided with a direct-connected exciter. Current is 
generated at 2260 volts, three-phase and 25 cycles, and 
each machine is guaranteed to deliver 2000 kw. at 80 per 
cent. power factor and a temperature rise of 40 deg. C. Fig. 5. Srcrion THROUGH ONE OF THE Main Unris 
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cent. at 2000 kw., 94.8 per cent. at 1500 kw. and 92.5 
per cent. at 1000 kw., the power factor in each case be- 
ing 80 per cent. 


Besides the direct-connected exciters, there are two 
motor-driven exciters, each consisting of a 100-kw., 125- 


, 25-evele, squirrel- 
also be used for 


volt generator and a 150-hp., 2200-volt 
cage induction motor. ‘The exciters may 
charging the cortrol battery. 
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Fic. 6. DIAGRAM OF CIRCUITS 


Current-limiting 
cent. reactive drop 


reactanees are provided to give 5 per 
at 2500 kv.-a. Besides serving to re- 
duee the shock the generator winding, in case of 
short-circuit, these reactances will render the operation 
of synchronizing easier and safer. 

A double busbar system of connection is employed in 
both the generating stations and the substations. 


SWITCHBOARDS 


The main switchboard, in the upper gallery, is of the 
benchboard type, with a vertical rear board for the relays, 
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Fie. 7%. GALLERIES witH Buspar COMPARTMENTS 


AND SWITCHING EQUIPMENT 


meters, ete. The space between the front and the rear 
board is inclosed by a grille. On top of the switchboard 
is a second story for the electrically controlled generator 
and exciter rheostats. There are five panels, the first 
controlling the exciters, the next three the generators and 
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the fifth the 24 outgoing feeder circuits. ‘That the op- 
erator may always have a clear idea of what he is doing 
and thus avoid mistakes in switching, the system of con- 
nections is represented by dummy busbars of polished 
copper on top cf the bench. The voltage regulator. 
synchroscope and clock are carried on a separate pedestal. 

Although the exciters are controlled from the bench- 
board, the exciter and field switches are mounted on a 
separate board, so as to make the exciter connections as 
short as possivle. 


BusBAR AND SwItcH COMPARTMENTS 


All the bushar and switch compartments are of con- 
crete. From the generator oil switches on the second 
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Fie. 8. INSTRUMENT AND ConTROL BoARD 
gallery, connections run through the floor to the busbar 
compartments below, on which level are also the feeder 
oil switches and the compartment for the instrument 
transformers and cable bells; this is shown in Fig. 7%. 

The 2200-volt oil switches are all solenoid operated and 
are provided with mechanism for readily disconnecting 
them for cleaning or repairs. For the hand-operated 
switches, a pipe framework supports vertical metal guides, 
which carry the switch-opet rating mechanism and slate 
base. On the guides is mounted a lever and toggle device 
by which the switch and base can be raised and iowered. 
When the switch is lowered it is completely isolated from 
the circuit, and when raised, it always goes to a fixed 
height, where it is latched. An interlock prevents it from 
being raised or lowered unless its contacts are open. 

The complete hydraulic equipment was designed and 
built by the Pelton Waterwheel Co., and the electrical 
equipment by the General Electric Co. 
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Another Boiler Explosion 
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Breathing 


On Monday, June 8, at 6:43 a.m., a water-tube boiler 
exploded in the power plant of the Meridian, Miss., Light 
& Power Co., killing one, injuring two and inflicting 
some $20,000 worth of property damage. 
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Fic. 1. View oF THE BoILeR, SHOWING THE TUBES 


AND HeEApeErs INTACT 


The boiler was a 250-hp. Heine, built 11 years ago. It 
contained 138 three and one-half-inch tubes 18 ft. long 
and the drum was 48 in. in diameter and 22 ft. long; both 
heads and shell were of 1-in. sheet. The pressure at the 
time of the explosion was 155 lb. 

(he explosion was caused by the failure of the rear 
drum-head, which broke out in a circular rupture along 
tiie heel of the flange as seen in Figs. 1 and 2. These two 
illustrations also show that the tubes were not injured. 
The head was bumped to a radius of 60 in. as was the 
practice of the Heine company for all diameters at the 
time the boiler was built. A tendency to crack where the 
radius changes abruptly having been observed, the prac- 
tice was modified in 1905 by adding one-eighth of an inch 
to the thickness of the heads, and in 1908 the radius 
to which heads are bumped was changed from 60 in. for 
all diameters to the diameter of the shell. The appear- 
ance of the fracture indicates clearly that the rupture 
started on the inner surface of the head and extended 
outward through the sheet until separation occurred. The 
line of fracture followed almost a true circle around the 
bend of the flange. 

It is a clear case of the effect of the fatiguing action 
of countless movements of the head about the line at 
which an abrupt change of shape occurs in flanging, of 
which there have been a aumber of recent examples. 
When the explosion happened the boiler turned a com- 
plete somersault and went entirely through the brick 
wall, completely wrecking the boiler house, as shown in 
the illustrations, and so badly damaging the power house 
as to require reconstructing that end of the 
ing 


build- 





Fig. 2. 


RESULT OF A BOILER EXPLOSION AT THE MERI DIAN 








Light & Power CompaAny’s PLANT, 


MERIDIAN, Miss. 
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Speed Variation 


By H. M. 


SYNOPSIS—The variations in speed of a shunt motor 
with the temperature of the fields and with the load, also 
the effect of specd variation on the commercial applica- 
lions. 

3 

It is generally assumed that a shunt motor runs at ap- 
proximately constant speed under all loads within its 
capacity. Few purchasers seek further information, few 
salesmen can give anything much more definite without 
reference to the factory and, in the writer’s opinion, but 
few factories can give complete and definite information 
without first conducting a series of tests; and yet the sub- 
ject is of considerable importance. 

For almost any class of work tkere is one best speed, a 
fact upon which the efficiency and production experts lay 
great stress. Falling below that speed means a correspond- 
ing loss of output, and the least that an excess of speed 
can do is to cause a loss of power proportional to the in- 
crease; in many cases, the power consumed rises much 
more rapidly than the speed, to say nothing of the evil 
effects likely to be produced on the tools or their product. 

Errect OF TEMPERATURE ON SPEED 

One point to which little attention is ordinarily given 
is the increase in speed due to temperature. It generally 
requires from five to eight hours of operation under full 
load to bring the fields to a constant temperature, during 
which time the speed is constantly rising. In some motors 
the total rise will not exceed 3 per cent., while in others 
it may go as high as 45 per cent. The variation in speed 
between starting throughly chilled on a winter morning 
and the end of a day’s run on a hot summer day will be 
materially greater. The increase is by no means constant 
during the time required for the temperature to reach its 
highest value. It is almost invariably much greater dur- 
ing the first hour of operation than for subsequent pe- 
riods, although exceptions are occasionally found. 

It is obvious that the increase of field temperature will 
be rapid at the start, but slow during the latter part of 
this period, and the resistance of the field windings in- 
creases practically uniformly with the temperature, 
roughly, about 0.4 per cent. for each degree Centigrade. 
The increase in speed, although due to diminution in 
field current caused by this rise in resistance, is by no 
means proportional to the diminution. One motor may 
be so designed that the iron in its fields is nearly satu- 
rated when operating under normal conditions, in which 
case there will be little speed variation with temperature 
as the weaker current is able to give about all the mag- 
netism that the fields are capable of carrying. A different 
design may work with the fields far below the point of 
saturation, in which case a change in field current will 
produce a nearly proportional change in magnetism and 
an inverse change of speed. A motor may have its fields 
fairly well saturated when cold but be considerably below 
saturation when hot; then a given change in temperature 
will have a greater effect on the speed after the fields are 
well heated than when they are cold. 

Although saturated fields are advantageous in their 
effect on the change of speed with temperature, they work 
in the opposite direction when variations in line voltage 
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of Shunt 
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lotors 


are considered. It is generally assumed that the line 
voltage is constant, but that plant is fortunate which is 
not subject to variations of 5 per cent., while 10 per cent. 
is not uncommon. If the iron were absolutely saturated 
at the lowest voltage at which the motor would be called 
upon to operate, the speed would be directly proportional 
to the voltage. If the fields were so weak that the mag- 
netism varied directly in proportion to the field current, 
there would be practically no change of speed with or- 
dinary changes of voltages. Neither of these conditions 
can exist in a commercial motor, but one or the other may 
be approached to an extent that will make a considerable 
difference in the speed variation of two different motors. 
VARIATION OF LoaD 

In the majority of cases the variation of speed with 
changing load is of less importance than the cases al- 
ready noted; but here also will be found a marked differ- 
ence in the characteristics of commercial motors. A few 
instances will be found where a simple shunt motor runs 
at a slightly higher speed under full load than on no load; 
the same pecularity is more frequently found with inter- 
pole motors. For the other extreme, there are motors 
that show an increase of 15 per cent. or more between 
full load and no load. An increase of speed with the 
load is seldom if ever desirable, as it is likely to lead to 
an unstable condition. 

Aside from the comparatively few cases where it is 
demanded by the nature of the work, close speed regula- 
tion is apt to prove an unnecessary hardship both on the 
motor and on the driven machinery. The response of the 
electric current to a change in load is practically in- 
stantaneous, more rapid than the best mechanical gov- 
ernor for steam or other power, and the result is’ that 
there can be no momentary slackening of speed to relieve 
heavy strains, such as may be introduced by the sudden 
acceleration of reciprocating parts, slightly defective 
gears, hard spots in the material being worked or care- 
lessness by the operator. One is not likely to appreciate 
how violent these fluctuations may be until a sensitive 
ammeter is placed in the circuit of a motor giving close 
regulation; in fact, sometimes the ammeter may be too 
slow or “dead beat” to show the full value, and one may 
be surprised to find the circuit-breaker being thrown on 
what are apparently low currents, or may blame the motor 
for sparking when the fault is at least partially that of 
the load it is attempting to carry. 

Going to the cther extreme, we will find shunt motors 
that show a speed variation of 15 or 20 per cent. between 
full load and no load; though such high figures are gen- 
erally found only on very small motors or those designed 
for variable speed. For shunt motors, a variation of ap- 
proximately 5 per cent. appears to be about the average 
for reliable makes, but the extremes are by no means con- 
fined to low-grade machines. 

It is generally assumed that for shunt- and compound- 
wound motors the reduction in speed is directly propor- 
tional to the load; that if there is a drop of 8 per cent. 
from no load to full load there will be 2 per cent. drop 
at one-quarter load. Performance curves are frequently 
plotted by taking the speeds at full load and no load and 
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drawing a straight line through the two points. 
safe to say that this straight-line characteristic is never 
obtained in a commercial motor, although where the total 
variation is small, no material error is likely to be in- 


troduced by its use. In the majority of motors the drop 
in speed is most marked between no load and quarter 
load; frequently half of the full-load drop will be found 
between these points, and cases have been observed where 
the drop at quarter load is greater than at full load, the 
latter condition, however, is rare. 

Another common characteristic is an abrupt falling off 
in speed when the motor is overloaded; sometimes this 
may commence before the full-load point. In the majority 
of cases there is a considerable drop in speed from no 
load to quarter load, a comparatively uniform but less 
rapid decrease between quarter and full load with a total 
of about 6 per cent. at full load, and a more rapid de- 
crease beginning at some point between full load and 25 
per cent. overload. The variations, however, take a wide 
variety of forms; some cases have been noted where there 
is a fall in speed from no load to quarter load, a rise be- 
tween quarter and half load and a fall at points beyond 
half load. 

It is difficult for the purchaser to obtain information 
prior to an actual test on the individual motor, as to the 
character and amount of speed variation with load. A 
manufacturer may be willing to guarantee that the varia- 
tion will not exceed a given amount, 10 per cent. being a 
common figure, but he is usually silent as to the perform- 
ance within that figure, and a low variation may be a 
serious defect; or nearly all of the variation may be be- 
tween no load and quarter load, which amounts to much 
the same thing. Having obtained one motor of a given 
make that is entirely satisfactory is not necessarily an 
indication that a second one will be so; if either the speed 
or the horsepower be different, there may be quite a radi- 
cal change in the speed variation. There are differences 
in the electrical properties of iron that will cause one 
motor to differ from another; slight variations in the 
setting of the brushes, which may be accidental, or wrong- 
ly employed to bring the motor to its proper speed, will 
also affect the speed variation. Finally, after a period of 
service, the condition of the commutator and brushes may 
alter the original characteristics. 


CoMMERCIAL APPLICATIONS 


The use of compound-wound motors is, for the most 
part, confined to rolls, shears, shapers, planers, presses 
and machines equipped with flywheels, where their use is 
almost essential for satisfactory service. Their speed vari- 
tion from full load to no load is usually in the vicinity 
of 5 per cent., but almost any desired amount can be ob- 
tained if specified. Where a variation of over 10 per cent. 
is not objectionable, the use of compound motors is apt 
to give better results and require less repairs than shunt- 
wound motors, and the slight difference in cost should 
prove a good investment. 

From the foregoing it will be seen that the purchaser 
who has well defined ideas as to what he wants in regard 
to the speed characteristics of his motor will find it diffi- 
cult, if not impossible, to find a manufacturer to comply 
with them. The usual guarantee that a motor will give 


“satisfactory” service will hardly cover the case unless 
one can stipulate just what is to constitute satisfactory 
service. 


If a motor operates its machine successfully but 
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gives slightly less output for the machine or consumes a 
little more power than the best possible motor, it would 
not be ordinarily considered unsatisfactory, although 
either of those conditions may mean the loss of many 
dollars in a year. A motor whose commutator must be 
turned once a year, or even once in six months, may not 
be defined as unsatisfactory, but one that will go for two 
years or more without turning is certainly much better. 
Although the performance curves given in the bulletins 
of reliable manufacturers are generally those of one or 
several motors that are supposed to be fair representatives 
of the entire line, motors of a different rating in either 
speed or horsepower may’ depart materially from these 
results. 

A variable-speed motor giving a ratio of two to one or 
over, and provided with the necessary controlling ap- 
paratus, is much more costly than a constant-speed motor ; 
but almost any constant-speed motor can be fitted with a 
field rheostat at slight expense so as to enable one to raise 
its speed as much as 10 per cent. above its normal rating 
with no injurious effect on the motor. Such an arrange- 
ment, although seldom used, is desirable sometimes; the 
rheostat being divided into quite a large number of steps 
will enable one to get the exact speed within the maxi- 
mum and minimum limits desired to compensate for the 
rise due to heating, for variable voltage, for pulleys that 
do not give exactly the desired ratio, and to experiment 
on the possibilities of obtaining increased output through 
a slight increase of speed. If so desired, the rheostat may 
be put under lock and key, so that the speed can be ad- 
justed only by the foreman or some other authorized per- 
son, the motor being started and stopped by the operator 
in the usual manner. 


oe 


Draft over the Fire 


To burn coal in a boiler furnace requires air, and if 
efficiency is sought this air must be supplied in the pro- 
portion suitable to the coal on the grate. The quantity 
of air carried to the fuel depends on the strength of the 
draft over the fire for a given thickness of fuel bed. It 
is important then to have the draft right at this point. 
The draft at the stack, when taken in conjunction with 
the reading over the fire, indicates the drop through the 
setting and breeching, but if only one reading is to be 
taken, it should be the latter. 

When referring to the draft of a boiler it has been com- 
mon to give a reading taken at the base of the stack. This 
is misleading as it is lower than the draft at a point in 
the stack just above the breeching or in the breeching 
itself on the stack side of the damper, and is no gage of 
the draft intensity over the fire. It is not surprising, 
therefore, that resistances proportionally large have been 
interposed between the stack and the furnace. This re- 
sults in reducing the draft over the fire too low for good 
combustion. 

The common faults have been breechings too small to 
carry the gases without undue resistance, breechings with 
too many turns, dampers located so that they interfere 
when fully open with the flow of gases, restricted areas 
in boilers that were baffled and in some cases the com- 
bustion chamber has been clogged with checkerwork or 
other needless resistances. Even when properly propor- 
tioned and with its base straight from one end to the 
other, a breeching interposes considerable resistance. It 
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is usual to allow one-tenth of an inch of water for every 
hundred feet of run and two-tenths is better for the usual 
conditions. Every 90-deg. bend adds five-hundredths to 
this amount and an equal resistance is set up when the 
gases of one boiler pass the uptake of another. The re- 
sistances offered by the damper and the other factors men- 
tioned will depend on the installation, but in a plant of 
ordinary size, anywhere from %% to 34 in. of draft may be 
wasted by needless obstruction to the flow of gases. 

With so much resistance cutting down the draft, the 
average stack has not been high enough to produce the 
best results, and particularly when the fuel is highly vola- 
tile, as then a strong draft over the fire is needed to pull 
in enough air for good combustion. In many of these 
cases remodeling the breeching, or perhaps the entire gas 
passage, will make the stack ample for average conditions 
and it may give some leeway for different qualities of 
fuel or a thicker fuel bed. 

Of late it has been considered good practice to reduce 
the number of boilers on one stack and to replace right- 
angle turns with sweeping bends where the uptake enters 
the breeching and at the juncture of the breeching and 
the stack. This lessens the drop from the interference 
of gases and the eddying caused by a right-angle turn. 
In some recent plants the breec hing has been eliminated 
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entirely. An uptake covering two boilers leads to a stack 
at the center. There is no run of breeching to cut down 
the draft, no turns to cause further reduction, and inter- 
ference is eliminated as the gases, when they meet, are 
flowing in the same direction into a stack of ample area. 
Outside of the stack the resistance is limited to the set- 
ting, and with proper design this may be low, so that 
the greater part of the draft produced is available over 
the fire. 

With such construction there is no occasion for a high 
stack when the fuel is to be burned at ordinary rates of 
combustion. In plants subject to sudden and large de- 
mands of steam, making it necessary to run the boilers 
for a time at 200 to 300 per cent. of rating, an intense 
draft and a high stack to produce it will be required. Most 
of the draft, however, will be available over the fire, and 
in periods of normal load it can be held in check by 
dampers. 


Often in an existing plant an investigation of draft 
conditions will gave the installation of a new boiler. The 


matter is not of such minor importance as the individual 
losses would indicate. It is important then to get the 
draft down to the fire, where it is needed. Keep down the 
resistance in the breeching and setting and make the 
stack as effective as possible. 
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Power Plant at 


lauto, Penn.--IV 


By WaRREN O. ROGERS 


SY NOPSIS—Energy from the turbo-generators is raised 
from 11,000 to 110,000 volts by means of oil-insulated 
water-cooled transformers placed in fireproof compart- 
ments. <A portion of the energy developed at the power 
station is used, at 11,000 volts, for local service at the 
mines. There are remote-control oil switches on the 
11,000- and the 110,000-volt circuits. Electrical energy 
is transmitted 26 miles to. the Siegfried substation, where 
it is stepped down to 22,000 volts for commercial use. 
cS 

Electrical energy from the Hauto power plant is trans- 
mitted to a substation at Siegfried, Penn., at 110,000 
volts. The distance is 26 miles and the current is sent 
over duplicate three-cable circuits supported on a line of 
steel towers spaced about 600 ft. apart. Anchor towers 
are placed at all turns in the line and about every half 
mile on a straight line. Each transmission circuit con- 
sists of three standard copper cables, each 250,000 cire. 
mils, or about 5% in. diameter. The three cables of each 
circuit are placed one above the other in the same ver- 
ical line, the distance between each being 10 ft., with the 
bottom cable never less than 22 ft. from the ground. They 
are supported by suspension insulators, each consisting 
of six 10-in. At the anchor towers the cables are 
anchored by two strings of seven-unit insulators yoked 
together for greater mechanical strength. At every third 
tower, as a precaution against the cables sagging when 
loaded with frozen sleet, two sets of insulators are hung 
at 45 deg. from the vertical. 

At the substation the electrical energy is reduced by 
means of step-down transformers from 110,000 volts to 


dl isks. 


22,000 volts, at which pressure it is delivered to the dis- 
tributing circuits and transmitted to the power customers. 

As stated in a former article, energy is generated by 
the turbo-generators at 11,000 volts and is delivered to 
the low-tension busbar through circuits which include im- 
pedance coils for the protection of the generator in case 
of short-circuits. The 11,000-volt busbars are placed in 
brick-inclosed cells, as shown in Fig. 25. Fig. 26 is a 
view of the oil switches and circuit-breakers used for con- 
trolling the 11,000-volt circuits. The oil switches are 
directly above the busbar compartments, and on a level 
with the turbine-room gallery. 

From the generator busbars two circuits are tapped off, 
one feeding the three transformers and the other con- 
necting with an 11,000-volt loop bus. The low-tension 
busbars are connected in a loop and provision has been 
made for a loop bus for the 110,000-volt circuits when 
more units are added. 

The 110,000-volt transfer bus is so arranged that any 
outgoing feeder may be connected to any set of trans- 
formers, or two or more feeders may be connected to 
one or more sets of transformers. Two auxiliary 11,000- 
volt busses supply energy to the auxiliary motor circuits 
in the power house as well as the local load in the vicinity 
of Hauto. 

Both switches and circuit-breakers which control the 
11,000-volt and the 110,000-volt energy are controlled 
and operated electrically with current supplied by storage 
batteries at 125 volts. 

All 11,000- and 110,000-volt oil switches are controlled 
from a benchboard on the turbine-room gallery. All 
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power circuits are reproduced diagrammatically by 
dummy busbars and miniature switches mounted on the 
main benchboard. The position of each switch is indi- 
rated by a pilot lamp on the benchboard in the dummy 
system, a green light signifying that the switch is open 
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ments for recording the power voltage, current, frequency 
and power factor of the various circuits. 

There are nine oil-insulated, water-cooled transformers, 
each of 3350-kv.-a. capacity, for raising the potential 
from 11,000 to 110,000 volts; each is in a fireproof com- 





TTURUATIMTIRTL MELEE: 


. 


i 


CME iy 
































Fie. 25. Low-Trension Buspar COMPARTMENTS AND 
STATION SWITCHBOARD 











Fic. 27. SineLe-PHASE 110,000-VoLr Orn SwitcHEs 


AND Hi1GH-TENSION BUSBARS 


and a red light that it is closed. This gives the operator 
an exact representation of the existing connections of the 
power circuits between the alternators and the busbars 
and between the busbars and the transmitting circuits. 
On suitable panels behind the benchboard are instru- 





Fig. 26. Low-Trenston Orn SwitcH AND CIRcUvUIT- 
BREAKER Room 


Fia. 28. Mrtruop or INSULATING THE OuTGoING HIGH- 


VOLTAGE LINES AND THE ANCHOR FRAME 


partment. The low-voltage leads come through the wall 
from the 11,000-volt bus compartments and the high- 
voltage conductors pass up through the ceiling to the 
high-potential switches and bus room. Each transfrmer 
is provided with wheels which rest on a track to facilitate 
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moving the transformer. (Outside the building there is a 
track along the length of the building on which a trans- 
fer car runs, the top coming level with the floor of the 
transformer room. This arrangement provides means 
for the ready removal and installation of any transformer. 
Each group of three transformers is capable of delivering 
in continuous service 10,000 kw. 

Each transmitting circuit has a set of three single- 
phase, 110,000-volt oil switches, Fig. 27. These are in 
the high-tension switch room above the transformer room 
and on a level with the floor of the low-tension circuit- 
breaker and oil switches. The high-potential conductors 
are of 1-in. brass tubing, carried on porcelain insulators 
and separated not less than 3 ft. from every part of the 
building except where they pass through the floor and 
the roof of the high-tension busbar room; here the con- 
ductors are insulated by special bushings. 

‘The method of insulating the high-tension outgoing 
lines where they pass through the roof is shown in Fig. 
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28, also the massive construction of the anchor frame, 
erected on the roof of the high-tension switch room. 
Choke coils are shown between the two vertical strings of 
insulators. 

Each conductor of the transmission circuit is equipped 
outside of the power house with a lightning arrester of the 
electrolytic, horn-gap type. ‘These arresters are at the 
foot of the first dead-end tower. The small arresters are 
connected to the 11,000-volt circuits supplying electrical 
energy in the near vicinity of the power plant; the larger 
arresters, to the 110,000-volt transmission lines. 

Twenty-five-cycle energy is transmitted to the Siegfried 
substation from the Hauto plant over the double-circuit, 
110,000-volt transmission line. From the substation two 
double 22,000-volt circuits extend to Martin’s Creek and 
Coplay. The Martin’s Creek line is built for 110,000 
volts as far as Nagareth in anticipation of a substation 
near this point when the load requires it. There are also 
two 11,000-volt lines running to Lansford, Penn. 


Ammonia Condensers--Ill 


By Frrp OrpHuLs 


SYNOPSIS—In the Sept. 2 and 30, 1913, issues of 
Power, the varicus types of ammonia condenser in com- 
mon use were described. The present article points out 
distinctive features of these condensers and touches 
briefly on their relative efficiency as scaaling and liquefy- 
ing apparatus. 

The general Jaw which describes the heat-transfer phe- 
nomena in a condenser states: The heat rejected in a 
given time into the cooling water is equal to the product 
of the square feet of effective cooling and condensing sur- 
face; the rate at which heat is transmitted through a 
square foot of this surface in a given time for each de- 
gree of mean teinperature difference between the ammonia 
and the cooling water, and int he temperature differ- 
ence between the ammonia a ‘Yhe ‘water.. This general 
law can be expressed in symbolé: As follows: 

H=SxXkxX te 
In this formula oy 

H = Heat rejected by the ania into the cooling 
water, generally expressed in B.t.u. per hour ; 

S == Square feet of effective cooling and condensing 
surface; 

k = Rate of heat flow in B.t.u. per sq.ft. of effective 
cooling and condensing surface per hour per 
degree Fahrenheit mean temperature differ- 
ence between the ammonia and the water 
(called the heat-transmission coefficient) ; 

tq = Mean temperature difference between the am- 
monia and the water. 

The total heat H rejected from the condenser per hour 
is made up of heat quantities rejected during three dis- 
tinct changes in the state of the ammonia. Two of these 
heat quantities can be practically zero in certain types of 
refrigerating systems and specially designed condensers. 
The three heat quantities are the following: 

(1) The heat removed from the superheated ammonia 
gas as it enters the condenser in cooling it to a saturated 
vapor at the ammonia pressure in the condenser. 


"(b) 


(2) The heat removed from the saturated vapor in 
liquefying it at the temperature. of saturation. 

(3) _Thexheat removed from the liquid ammonia in 
cooling it below the temperature of saturation, or — 
faction. 

In the ammonia-absorption system in- which, jie eco- 
nomical reasons, the superheated ammonia vapor as it 
passes from the generator is first made to flow through 
a rectifier or dehydrator to reduce or practically eliminate 
the water vapor, the resulting anhydrous ammonia vapor 
is reduced to within a few degrees of the temperature of 
liquefaction. For this reason, the amount of superheat 
removed in a condenser of this system is so small com- 
pared with the heat of liquefaction that it can be neg- 
lected. 

An ammonia condenser can be so designed that the 
final temperature of liquid anhydrous ammonia leaving 
it is, practically the same as the temperature of liquefac- 
tion, so that there is practically no heat removed from 
the liquid ammonia. A condenser designed for liquefac- 
tion only is a ‘special apparatus, applicable for use in 
special cases, and while it would be more simple to an- 
alyze than one embodying all the changes in the state of 
the ammonia, the more complicated apparatus is a better 
example of actual practice. 

Equation 1 can be amplified by dividing the total heat 
quantity H into its constituent elements, as stated below 
in equation 2. 

H=Hs+ Hit Ht =SXkxX ta (2) 

In this equation 

Hs = Heat of vapor superheat ; 

Hi = Heat of liquefaction ; 

Hy = Heat of liquid forecooling. 
For comparing the magnitude of these values, the follow- 
ing figures may be given as representing a common con- 
dition of operation: 
Condenser or liquefying pressure, Ib. gage per sq.in.............-.-...+0+ 184 
Temperature of superheated ammonia entering the  —/ es chiss 250 


Temperature of liquid ammonia leaving condenser, deg. F 


For these conditions of operation, the heat removed 











June 30, 1914 


from the condenser per pound of ammonia liquefied will 
be as —, 


(250 — 95) X 0.53 = 
= ( 


tres te 
EEE 


95 — 90) 


82.2 B.t. 
495.3 B.t. 
X1.1 = 5.5 B+. 
583.0 B.t 


Total heat removed. . 

To show the heat and lesianiatsiie distribution as com- 
monly found for some of the condenser types described 
and illustrated in these articles, the heat-distribution 
diagrams in Figs. 1 to 4 are shown. In these diagrams, 
horizontal distances represent quantities of heat in British 
thermal units per pound of ammonia liquefied and the 
vertical distances the temperature changes in degrees 
Fahrenheit of the ammonia in the condenser and the 
water used for cooling and liquefying it. 

Fig. 1 shows the heat distribution for simple open-air 
ammonia condensers, as in Figs. 1 and 2 of the article 
appearing Sept. 2. In this type of condenser, the hot 
ammonia gas enters the condenser at the point where the 
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can be calculated. In this case it is 76.8 deg. for the 
superheat period, 15.8 deg. for the liquefaction period 
and 7.3 deg. for the liquid-forecooling period. 

As the ammonia during the superheat period is gase- 
ous and during the liquid-forecooling period a liquid, the 
heat-transmission coefficient for these periods is far less 
than for the liquefaction. However, the quantities of 
heat removed are also small, and for this reason a proper 
basis for the comparison of condenser performance can 
be obtained by assuming the heat-transfer coefficient con- 
stant for the three changes in the state of the ammonia. 
With this assumption, it is possible to find the combined 
mean temperature difference for the three periods by use 
of the following formula 


4 


Hf 
eee tdf 


In this equation the anes s, | 


tdm = Hs (3) 


and f indicate the 
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Fig. 1. 


Heat-Distrisution DraGramM FOR OpEeN-AIR 


AMMONIA CONDENSERS 


cooling water is showered over it. This condition is il- 
lustrated by the points a and e, Fig. 1, the zigzag line 
abcd representing the temperature change in the am- 
monia, and ef that of the cooling water. 

As the ammonia and water flow downward, the am- 
monia is cooled to the liquefaction point at b and the 
water rises in temperature to the point g. At b the am- 
monia is in the form of a saturated vapor and in its flow 
further down through the condenser it is liquefied, until 
finally at c all the ammonia is liquid. During the lique- 
faction period the temperature of the water rises from g 
to h; after this, if the liquid ammonia has not reached 
the outlet from the condenser, it will be further cooled 
by the water to the temperature d and the temperature 
of the water will rise to f. 

Applying to this diagram the heat quantities given and 
assuming that the superheated ammonia gas enters the 
condenser at 250 deg., that liquefaction takes place at 
95 deg. F. and the liquid is undercooled 5 deg., it will be 
found that if 2 gal. of 70-deg. cooling water are showered 
over the condenser per minute per ton of actual refrigerat- 
ing effect of the system, its temperature at the end of the 
superheat period will be 72.1 deg.; at the end of the 
liquefaction period 84.85 deg.; at the end of the liquid- 
forecooling period 85 deg. 

Having determined this temperature change, the 
logarithmic mean temperature difference for each period 


Fic. 2. Heat-Distrisution DIAGRAM FOR DouBLE-PIPE 


AND Sprrau-Cort CONDENSERS 


superheat, 
respectively. 

From this equation we find for the conditions repre- 
sented in Fig. 1 a combined mean temperature difference 
of 17.5 deg. F. 

Fig. 2 shows the temperature and heat distribution for 
the open-air, double-pipe and spiral-coil condensers of 
the counter-current type illustrated in Figs. 3, 4, 7, 8, 9 
and 10 of the previous articles when supplied with the 
same quantity and temperature of cooling water used 
for the simple open-air condenser. The combined mean 
temperature difference in this case is 13.8 deg. F. 

To a casual observer it would appear from these ree 
sults that for the same square feet of effective cooling 
surface the condensers from which Fig. 1 was plotted 
would give a greater condensing capacity than those to 
which Fig. 2 refers. This, however, is not the case, for 
the following reasons: 

From equation (1) it will be seen that the mean tem- 
perature difference is not the only determining factor in 
the transfer of heat, but that the magnitude of & is just 
as important. From a condenser in which the combined 
mean temperature difference is small, just as much heat 
can be rejected as from one where the combined mean 
temperature difference is large, provided the value of & 
is larger in the former than in the latter case. Experi- 
ments have shown that the value of & varies ag the square 


liquefaction and liquid-forecooling periods, 
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root of the average mean speed of the fluids in the con- 
denser. The fact is that in the condensers for which 
Fig. 2 shows the heat distribution, the mean velocity of 
the vapor and the efficiency of the condensing surface 
is greater than in those to which Fig. 1 refers. The re- 
sult is a lower liquefying pressure and a lower final liquid 
temperature for the same quantity and temperature of 
cooling and condensing water. The use of this type of 
condenser affects the efficiency of the refrigerating system 
as a whole in two ways. The greater forecooling of the 
liquid results in a reduction in the weight of refrigerant 
that must be circulated per ton of refrigeration produced 
and the lower liquefying pressure results in a smaller 
steam consumption for operating the refrigerating ma- 
chine. 

Fig. 3 shows the temperature ‘distribution for the at- 
mospheric condensers illustrated in Figs. 5 and 6 of the 
article appearing Sept. 2. It will be seen that their con- 
struction, while not as good as that of the condensers il- 
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Fig. 3. Heat-DistrispuTion DIAGRAM FOR 
ATMOSPHERIC CONDENSERS, TYPE C 


lustrated in Figs. 3, 4, 7, 8, 9 and 10, is better than that 
of the simple open-air condensers. 

Fig. 4 shows the temperature distribution for a double- 
pipe ammonia condenser in which the ammonia headers 
and water headers are located at the opposite ends of the 
apparatus. This construction produces parallel flow in 
the same direction for the ammonia and water in each 
pipe, whereas the general flow through the condenser of 
the ammonia and water is counter-current. This condi- 
tion of operation is indicated by the broken line showing 
the temperature changes in the ammonia. 

A generai equation giving the value of the heat-trans- 
mission coefficient for condensers is as follows: 

k=avv 
where 
a= Constant which must be determined by experi- 
ment for each type of condenser ; 
v = Average mean speed of the ammonia and water 
in feet per second. 

Contrary to the ideas generally advanced in steam 
practice, the velocity of the ammonia vapor in this type 
of condenser affects the value of k. Experiments made 
at the works of the De La Vergne Machine Co., New 
York City, have shown that for open-air condensers, 
where the water flows perpendicularly to the ammonia 
vapor, the value of & is almost entirely dependent on the 
speed of the vapor in the condenser and, so far as could 
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be determined, independent of the speed of the water. 

For double-pipe condensers and other types in which 
the ammonia and water flow in parallel currents, and 
either in the same direction or counter-current, the value 
of k& varies directly as the square root of the mean average 
velocity of the two fluids. 

These statements can be readily proved without giving 
actual figures of test results, for Louis Block found some 
time ago that by throttling the inlet valves of ammonia 
condensers so that the valve was barely open, as good, if 
not better, results were obtained. The reason for this is 
that when these valves are wide open, the pressure in 
the condenser is nearly that in the discharge pipe, and on 
account of the large area of the condenser pipes, the aver- 
age velocity of the vapor in the condenser is low. This 
velocity directly affects the value & and a large tempera- 
ture difference is necessary to produce results. On the 
other hand, if the inlet valves on the condensers are 
throttled, the pressure in the condenser itself falls con- 
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Fia. 4. Heat-DistrinuTIon DIAGRAM FOR 
DousBLE-PirpE AMMONIA CONDENSERS 


siderably below the pressure in the discharge pipe and 
the vapor speed in the condenser will be considerably in- 
creased, raising the value of # and improving the results, 
even though the mean temperature difference with the 
valves partly closed will be less than when they are wide 
open. Therefore, by so regulating the inlet valves of the 
ammonia condenser, a point can be found where the am- 
monia-discharge pressure and the final fluid temperature 
will be a minimum. 

In Fig. 6, in the Sept. 2 issue, a special type of open-air 
ammonia condenser was illustrated. This condenser is 
equipped with an ejector A, which is ostensibly used for 
mixing some of the liquid ammonia condensed with the 
discharge vapor coming from the compressor before it 
passes to the top of the apparatus. It is claimed that the 
mixture of vapor and liquid will result in a better heat 
transfer in the apparatus than could be obtained with 
the vapor only. This statement is contrary to the laws 
of heat transfer, and if this condenser produces better 
results than a well constructed apparatus on the lines il- 
lustrated in Figs. 3, 4, 7, 8, 9 and 10, it is only due to 
the resulting increase in circulation in the condenser. The 
fact is, that in all condensing apparatus, whether used 
for steam or any other condensible vapor, the best results 
are obtained with constructions in which the liquid con- 
densed is removed as soon as formed. 

The Block type of ammonia condenser, Fig. 4. is a 
modification of the De La Vergne open-air condenser, 
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Fig. 3. The advantage of the former construction lies 
entirely in the better forecooling of the ammonia liquid 
before it flows to the liquid receiver. The construction 
otherwise is not ideal as a condensing apparatus, because 
all the liquid must pass up through all the condenser 
pipes before it can be discharged into the liquid receiver. 
The claim for the efficiency of this condenser is the same 
as that made for the atmospheric condenser shown in 
Fig. 6. Experiments have shown that the increase in 
efficiency of this condenser over the simpler open-air con- 
denser is entirely due to the higher average speed of the 
vapor. The liquid, if not removed as soon as formed, 
fills up part of the space in the pipes and restricts the 
available area for the flow of the vapor, so that the aver- 
age speed of the vapor is maintained nearly constant 
throughout this condenser. For condensers where the 
liquid is drawn off at various points, the speed of the 
vapor decreases as more and more of it condenses. On 
the other hand, in the latter type there is more surface 
available for condensation, so that actually this type of 
condenser, if properly designed and installed, will give 
better results than any other type heretofore described. 

Theoretically, there is no difference between the opera- 
tion of the Block type and the standard double-pipe type 
of ammonia condenser illustrated in Fig. 8 of the article 
appearing Sept. 30, except that in the former the am- 
monia vapor passes up through the condenser, whereas 
in the latter, the vapor enters at the top and the liquid 
is drained off at the bottom. 

The spiral-coil type of surface condenser illustrated 
in Figs. 9 and 10 have been used largely in connection 
with absorption refrigerating machines and have proved 
efficient. The only objection to their use is the difficulty 
of cleaning the spiral coils of scale deposits, particularly 
when the quality of the cooling and condensing water 
is such that at the temperature in the condenser a hard 
scale is formed. 

These condensers are so constructed that the liquid 
drains from the cooling surface practically as soon as 
formed, and, therefore, are of a construction which con- 
forms to the best practice as indicated by theory. If this 
design were so improved that the velocity of the ammonia 
vapor would be greater than is the case in the construc- 
tion at present used, better results could be obtained. As 
they are now constructed, the value of the heat-transmis- 
sion coefficient / varies almost entirely with the speed of 
the cooling and condensing water through the coils for 
the reason that the speed of the ammonia vapor is small. 

Fig. 11, in the Sept. 30 issue, illustrates an application 
of the standard steam condenser for use in liquifving 
ammonia. In this type, the velocity of the ammonia 
vapor is also small as compared to the speed of the water 
flowing through the tubes, and for this reason the value 
of & varies as the square root of the speed of the water, 
being practically independent of the speed of the vapor. 

Figs. 12, 13 and 14 illustrate types of submerged am- 
monia condensers and but little test data are available 
on which to analyze their efficiency. They are at this 
time not much used, as a great deal of cooling and con- 
densing surface is necessary in their construction to ob- 
tain good results. This is largely due to the inefficient 
use of the cooling and condensing water. The cooling 
water has a tendency to short-circuit from the water in- 
let to the outlet, and on account of the large cross-section 
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available for the water flow, the heat-transfer coefficient k 
is extremely small. 

In conclusion, it is most important in designing an 
ammonia condenser to take into consideration the velocity 
of flow of both the cooling and the condensing water and 
the ammonia vapor. Further, the best results are ob- 
tained if the liquid is removed as soon as formed. There 
is, of course, a limiting speed for the flow of the water 
and the ammonia vapor in condensers, and this limit is 
found in the pressures required to produce this flow. De- 
pending on the cost of power and the first cost of installa- 
tion, the limits will vary to some extent. The cheaper the 
power, the higher will be the limiting speed for the water 
and the vapor. 
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Goulds Centrifugal Fire Pump 


A new two- and three-stage centrifugal fire pump, de- 
signed to work against 100 lb. pressure, has recently been 
put on the market by the Goulds Manufacturing Co., 
Seneca Falls, N. Y. The pumps are designed to dis- 
charge into hose lines or for service with automatic- 
sprinkler systems. 

The casing consists of two castings horizontally divided 
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on a plane passing through the center of the shaft, as il- 
lustrated. Both the suction and the discharge nozzles are 
cast integral with the lower half. The upper and lower 
halves of the casing are bolted together and maintained in 
alignment by means of tapered dowel pins. Removing 
the upper half of the casing permits of inspecting the im- 
pellers, the shaft and the water passages. 

The impellers are made of phosphor bronze, and have 
vanes of a shape to gain the highest efficiency when op- 
erating under the conditions for which the pump is built; 
they are of the nonoverload type. The hubs are fitted 
with removable and renewable composition wearing rings 
which reduce leakage to a minimum from the discharge 
side back to the suction side, and may be replaced when 
worn. The shaft bearings are of anti-friction metal, made 
in halves, divided on the center line, and may be removed 
and renewed by taking off the upper half of the bearing 
shell. 


The stuffing-boxes are fitted with split bronze glands 
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so designed that the water leaking through them cannot 
be thrown off from the shaft, but is drained into the drip 
pockets. The stuffing-box on the suction side of the pump 
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The following is from a letter by a correspondent 
who has been chief engineer of a Diesel ship for 
the past eighteen months. While this particular ship 
has been regarded as eminently successful it has not been 
free from engine troubles, but these are slowly being 
eliminated. As expressed by the writer, “Diesel engines 
have come to stay and it behooves marine engineers to 
study them.”’—Ep1tTor. 

# 

The vessel, the machinery of which I have charge, has 
been in service for 18 months, the latter part of this 
period with considerable success. ‘Che propelling machin- 
ery consists of two single-acting, four-stroke-cycle, open- 
frame type Diesel engines of six cylinders each, with a 
diameter of 22 in., and 39-in. stroke. Although designed 
for about 1100 brake horsepower each, the engines indi- 
cate approximately 2700 hp. combined. 

Difference of opinion exists among engineers as to the 
type best suited to marine work; some prefer the open 
frame, others the closed-in type. With the latter, of 
course, a clean engine room is possible, while with the 
former it is impossible to prevent the lubricating oil 
splashing onto platforms, gratings, etc., due to the high 
speed of the engine. Still, from a practical point of view, 
the open type is preferable as the bearings can be felt by 
the engineer and any slacking back will probably be 
noticed in time. Also, in overhauling, it is much simpler 
and quicker, and builders of this type try to conform as 
nearly as possible to ordinary steam-engine practice. 

As regards the engine operation, the exhaust valves are 
generally looked upon as a weak part and require con- 
stant overhauling. On several occasions we have had 
the valve spindles and their guides break. This was due 
to the rubbing surface being too soft and not sufficiently 
lubricated, at the same time working too hot. It was 
remedied by fitting hard-steel bushings, both on the guides 
and spindles, by a more efficient means of lubrication and 
by fitting an internal pipe to insure the lower part of the 
chest being cooled. Since then no trouble has been ex- 
perienced ; yet we find it advisable to take the valves and 
chests out every few weeks and replace them with spare 
ones, a full set of which should always be carried, those 
taken out can then be put in order at sea. Moreover, due 
to working at such high temperatures, the valves and 
seats are apt to become warped. 

The air-inlet valves give little or no trouble, neither 
do the fuel valves if they are not allowed to become dirty, 
and care is taken that the fuel is well filtered. The small 
valves, which automatically release the compression in the 
cylinders while maneuvering, must be carefully watched 
for dirt; a little on the spindles or valves causes them 
to stick, with consequent difficulty in getting the motor 
started. 

The cylinders themselves should be well water jacketed, 
especially the heads. Many cylinder heads have been 
cracked through faulty circulation, because the valves 
were too crowded, leaving no space for the water to get 
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has a bronze lantern water-sealing ring, through which 
water from the pressure side of the pump is piped, thus 
preventing the entrance of air into the pump. 
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through. This has been remedied in our case by placing 
the fuel valve out of the center, thus giving more freedom 
for the water to circulate. 

Another source of trouble was the pistons, which are 
water cooled, the inlet and outlet being through tele- 
scopic pipes fastened on the bottoms of the pistons and 
working with them. Owing to the long stroke, it is diffi- 
cult to keep these pipes working true, but we have now 
made the outer pipes, in which the telescopes work, larger 
in diameter to allow of more movement. Several pistons 
were cracked by the cold water striking directly against 
the hottest part. This was remedied by fitting deflecting 
plates inside, which forced the water to take a circular 
direction, the cooling then being more gradual. The 
pistons are about 12 in. long, each fitted with eight rams- 
bottom rings, with a broad white metal band on the lower 
part to insure a working fit in the cylinder. 1: not well 
lubricated, the rings give a lot of iroubie, get fast in the 
grooves and in a short time are burned solid; which means 
that they have to be cut out with a hammer and chisel. 
The rings should be an easy fit in the grooves and there 
should be efficient lubricating pumps for forcing the oil. 
Then the wear on the cylinder walls will be slight. In thig 
design, the piston is examined from the bottom, so that 
no shafts, levers or pipes need be disconnected, which 
means a great saving in time, in fact, a piston can be ex- 
amined in less than an hour. 

Another important part of a Tiiesel-engine equipment 
is the air-compressing plant. This in the present case 
consists of a three-stage compressor driven by balance 
levers from the main engines. The compressed air is dis 
charged at each stage through copper coils placed in one 
of the main columns through which water is continually 
circulating, to insure the air being well cooled; the com- 
pressor pistons are very long and are lined, above the 
ramsbottom rings, with white metal, thus insuring a neat 
fit in the cylinders. Here, again, good lubrication is es- 
sential to avoid trouble. The valves must be examined 
and cleaned as often as possible; if allowed to get dirty, 
they quickly become baked. The cooling coils also give 
trouble at times, being liable to crack at the neck of the 
flange, due to the expansion and contraction. These should 
be washed out occasionally with benzine to get rid of 
the oily deposit from the lubricant, a little of which is 
sure to find its way in with the air, and it may have dis- 
astrous results—in fact, most of the explosions recorded 
of Diesel motors have been due to this cause—so that too 
much care cannot be used with the compressing plant. 

It will be seen from what has been said that many 
spare parts must be carried, especially on a vessel making 
a long voyage. 

The fuel oil used is ordinary Roumanian or American 
gas oil with a specific gravity of 0.890 at 15 per cent. 
and a flash point of 80 deg. C. In regard to the lubri- 
cating oil, only the best should he used. Inferior oils 
are not recommended as they give trouble, and animal 
oils, above all, should be avoided. We now use one kind 
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and quality only for all purposes of lubrication, instead 
of three as before; this is much to be preferred as a mis- 
take is so easily made. Following are specifications of the 
oil used: 


Wemeeee (SE EW BE nok han a 60a 4a i esaencdeeuessennda gece 10.5 
SPU II oc aikicis. 5 Sie Ab ace eb hiicé Wide Ba wee Key enme ke 215 deg. C 
BOOCIe WEOWTEs BE BE GOR. 6 o6 ocd sc ccececcsesmicrcsegacess 0.92 


It should be mentioned that all the auxiliaries are 
steam driven, one oil-fired boiler being fitted on deck for 
port use and a smaller one in the engine room for use at 
sea. Firing is accomplished partly by oil and partly by 
the exhaust gases from the engines. The boiler is of the 
ordinary marine type, having two furnaces, so that the 
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gases are continually passing through one furnace, to act, 
in the first place, as a silencer, and in the second to 
utilize the waste heat from the exhaust. The second fur- 
nace is free for an oil burner, but we find it unnecessary, 
as with the steering and other small engines usually work- 
ing at sea, sufficient steam to drive them is generated by 
the exhaust gases alone, which is a great saving. 

In conclusion, it is my opinion that a great deal yet 
remains to be done before internal-combustion engines 
for ship propulsion have the reliability of the steam en- 
gine. However, progress will undoubtedly be made, and 
it behooves marine engineers to study the question, as 
Diesel engines have come to stay. 


Calculating Evaporation Costs 


By THEODORE MAaynz 


SY NOPSIS—A set of charts for readily figuring the cost 
of coal, labor and ash removal per 1000 lb. of evaporation. 
Engineers and engineering salesmen often need to 
make rapid calculations on the cost of coal, labor and 
ash disposal. To, do this rapid!v on a slide rule may 
give rise to errors, especially in decimal places. 
The best basis for calculating power costs is probably 
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Fig. 1. Cost or Evaporatine 1000 La. or CoaL WITH 
DIFFERENT Pricep CoALs AND DIFFERENT BOILER 
EFFICIENCIES 


on 1000 Ib. evaporation. From this the total cost per 
annum may easily be figured, either from the total water 
records or, if these are not obtainable, from the total 
coal and the approximate evaporation per pound of coal. 
Total evaporation = Tons of coal XK 2240 X pounds 
equivalent evaporation per pound of coal 

Using the first chart, by means of the evaporation per 
pound of coal and the cost of coal per 2240 lb., delivered 
in the boiler room or bunkers, the cost in cents for evap- 
orating 1000 lb. of water is easily found. 

The second chart shows the cost of labor in the boiler 
room per 1000 Ib. evaporation. This cost is based on the 
total labor cost per 2240 lb. of coal fired, which is prob- 
ably the easiest method of arriving at this figure. 


cost of labor per ton of coal = 


labor cost per month (or year) 
tons of coal per month (or year) 





The third chart shows the reiation between the per- 
centage of ash and refuse, the equivalent evaporation and 
the cost of ash removal per 1000 lb. of evaporation. A 
cost of 50c. per 2240 Ib. of ash and refuse is the basis of 
cartage cost. Of course, this will vary in different lo- 
calities, but this cost can easily be multiplied by some 
factor to take care of this difference, such as one-half 
cost from the chart, if the contract price for ash removal 
is 25c. per ton instead of 50c. 

If the total ash and refuse is not obtainable, as may be 
the case when considering the change from one coal to 
another, the amount may be approximated from the coal 
analysis by multiplying the percentage of ash by 1.25, as 
this will be an average factor for fixed carbon and mois- 
ture in the ash as dumped from the furnace. 

Criticism may be made that an evaporation of 10 to 12 
Ib. cannot be obtained with 20 to 36 per cent. ash and 
refuse. However, this part of the curves was put in 
only for convenience of extending the curves, and for 
keeping the chart uniform in appearance. The use of 
the curves is best illustrated by considering a complete 
problem. 

A boiler plant using anthracite coal, hand fired and 
costing $2.50 per ton of 2240 Ib. delivered; 1200 tons 
being used per month, at an average equivalent evapora- 
tion of 7 lb. per pound of coal, as fired. The operating 
labor is in three shifts, each consisting of two firemen 
and one coal passer, paid $2.50 and $2 respectively, seven 
days per week. The total ash and refuse is approximately 
22 per cent., costing 40c. per ton for removal. 

The use of soft coal and stokers is considered, the coal 
costing $3.50 per 2240 Ib. delivered, the ash analysis be- 
ing 8 per cent. An evaporation of 101% lb. is guaranteed, 
the labor for operation being reduced to one fireman and 
one coal passer per eight-hour shift, at the same wage 
rate. What will be the cost reduction, if any? 

Coat Cost: Anthracite at $2.50 per ton from Chart 
No. 1, and 7 lb. evaporation gives 16c. per 1000 Ib. 

Lagor Cost: $7 per eight hours = $21 per day or $630 
per month. The labor cost, per ton of coal, equals 


630 : 
== 5214c. 
7300 = 5*%e 
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From Chart No. 2, interpolate between 50 and 60c. 
at 7 lb. evaporation and get 3.37c. as the cost per 1000 
lb. 

AsH Removat at 7 lb. evaporation and a charge of 50c. 
per ton and 22 per cent. refuse from Chart No. 3 is 0.7e. 
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per 1000 lb. At 40c. per ton this will amount to ¢ 0.7 
== 0.56¢e. per 1000 lb. evaporation. 
Therefore, the total cost for operation is, 


Cents 
MING 6 acss:s\hccdalertss earains ce eed 04. on cea eee 16 
MN io 4cit 5 <asanabo tor cnbaaceuk Fens een cee 3.37 
PIN. @ erases br actbe-en ap inkcaiste paces eins Aka tA ema ied meee 0.56 
Mics Contes thee encase ak Man oemese 19.93 per 1000 Ib. evaporated 


With stokers and soft coal, from Chart No. 1, with 
coal at $3.50 per ton and 101% lb. guaranteed evaporation, 
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the cost of evaporating 1000 lb. of water is 14.85¢c. 
labor will cost $4.50 for 8 hr., or $405 per month. 
With a new coal consumption of 


ry 


1200 7 z= 800 tons 


per month, the labor cost will be 
405 
800 
per ton of coal fired. This combined with a 1014-lb. 


evaporation brings the labor cost to 2.2c. per 1000 Ib. 
evaporation, obtained from Chart No. 2. From the coal 
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analysis, the ash being 8 per cent., the total ash and 
refuse will be about 10 per cent. (8 X 1.25 = 10) and 
under 1014 lb. evaporation, from Chart No. 3, the re- 
moval cost at 50c. per ton will be 0.21¢c. per 1000 Ib. 
However, at 40c. per ton the cost will be 0.17c. per 1000 
Ib. evaporation. 

The total operating cost per 1000 lb. evaporation would 
be 





Cents 
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From these figures the percentage saving can easily be 
figured for the total or for each item, or the total cost 
per month mav be quickly obtained. 


# 
Efficient Operation of Cen- 
trifugal Pumps 


By Otto HAENTJENS 


A well designed centrifugal pump in operation will 
not always be as efficient as was expected by the pur- 
chaser. The fault, however, in many cases is with the 
purchaser and not with the manufacturer. 

Many engineers not familiar with centrifugal pumps 
make the mistake of allowing a substantial margin for 
safety when estimating the total head against which the 
pump has to work; although this is good practice with 
power pumps, it is absolutely wrong with centrifugal 
pumps. The manufacturer will build a pump that is 
most efficient at the capacity and head specified by the 
engineer. Supposing the engineer had estimated the 
total head to be 100 ft., but in operation it was found to 
be only 80 ft. The pump at this lower head would dis- 
charge much more water, and if this were not allowable 
and the speed of the motor could not be reduced, the dis- 
charge would have to be throttled, resulting in a de- 
crease in efficiency of about 20 per cent. A more effi- 
cient way to correct the trouble is to turn down the im- 
peller blades (not the side disks). The diffuser need not 
be changed. 

If the head has been estimated too low, the repair be- 
comes more costly, for besides a new impeller a new 
diffuser must be put into the pump. Therefore, the 
designer, as a rule, figures the impeller for a slightly 
higher head than was specified. 

Every centrifugal-pump manufacturer impresses upon 
the purchaser the advantage of a low suction lift, tight 
suction piping with few bends and a slant toward the in- 
take; yet one can find many installations where little 
attention has been paid to these rules. The result is 
poor working of the pump and a condemnation of the 
centrifugal pump in general. 

Extreme lift or small suction piping with many bends, 
small foot valves and strainers cause a high vacuum at 
the impeller inlet. This low pressure is not sufficient 
to force the water at the required velocity into the im- 


' peller and the capacity and efficiency of the pump are 


reduced accordingly. The pump often loses the suction 
and has to be primed again. 

Every centrifugal pump should be equipped with a 
vacuum gage which should be placed as close to the pump 
as possible. It is a good trouble indicator. If every- 
thing is all right in the suction line, the hand of the 
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gage will vibrate but slightly; if the hand oscillates 
violently back and forth, it is an indication of an air 
leak in the suction pipe. Air usually causes a rattling 
noise in the pump, but this also can be caused by the 
diffuser, it being either too small for the capacity pumped 
or the diffusion vanes come down too close onto the im- 
peller. It is good practice to have 4 in. clearance be- 
tween the impeller, and in the volute pumps without dif- 
fusion rings, the clearance between the impeller and the 
neck on the outlet branch should be from 3% to 1 in. If 
it is less, the pump is liable to be noisy. Noisy pumps 
are always less efficient and should not be accepted by the 
purchaser. 

If under normal conditions the suction gage shows, say, 
10-in. vacuum, and the vacuum gradually increases and 
comes up to 15 or 18 in., it is time to clean the strainer 
and inspect the foot valve. The face area of a foot valve 
should at least be equai to the free area of the suction 
pipe and a strainer should have an area three to six 
times larger. If possible, a foot valve should be omitted as 
a defective valve can decrease the efficiency considerably. 

The purchaser should insist that with the bid there 
should be submitted a characteristic curve showing the 
performance of the pump. If, for instance, the manu- 
facturer guarantees a pump to have a capacity of 1200 
gal. per min. against 200-ft. head and a best efficiency 
of 72 per cent., it does not mean necessarily that this 
efficiency will coincide with the capacity and head named. 
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It may occur, when the pump discharges 1000 gal. per 
min. and the efficiency at 1200 gal. per min. may be only 
68 per cent. The pump then will use about 6 per cent. 
more power than the purchaser figured on. A character- 
istic curve will show further to what extent the pump will 
overload the motor if the head on the discharge is dimin- 
ished, as through a break in the pipe line. Twenty-five per 
cent. overload may be permitted, but not more, as some 
motors now on the market will not stand a larger overload. 

Many engineers believe that a high-lift pump in order 
to be efficient must be equipped with diffusion rings. This 
is true for small capacities and high head per stage; for 
instance, it would not be advisable to use a two-stage 
pump without a diffuser to handle 300 gal. per min. 
against 400-ft. head, but if the head is limited to 150 ft. 
per stage, pumps without diffusion rings are very effi- 
cient. These pumps are usually built with a removable 
upper casing and permit easy access to the runners in 
case ships, stones or rags, etc., should have found their 
way into the pump and clogged up the impellers. Fur- 
thermore, the shaft and the impellers can be replaced 
in a very short time. This is important where no spare 
pumps are installed and a long shutdown would seriously 
interfere with the operation of the entire plant. Even 
if this type of pump should be a little less efficient than 
a pump equipped with difrusion rings, the advantages out- 
lined above will in some plants offset this. 
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Analyzing an Existing Plant’ 


By Ossporn MoNnNeETTtT 


SYNOPSIS—A study of breeching arrangement and loss 
of draft in a plant which could not develop normal rat- 
ing without smoking. 

& 

In the last article a new plant was designed. It is 
frequently necessary, however, to study the draft condi- 
tions in a plant already in operation and point out the 
defects with the idea of improving conditions. In the 
accompanying illustration is shown a plant consisting of 
three 180-hp. horizontal water-tube boilers, vertically 
baffled, with mechanical stokers, on leg A of the breech- 
ing; one 500-hp. horizontally baffled water-tube boiler 
connected to branch B of the breeching, and two 150-hp. 
return-tubular boilers on branch C. The lengths of the 
different branches of the breeching are shown in the 
drawing. The grate surface and the dimensions of the 
damper openings and of the stack are also given. The 
problem is to determine what changes, if any, are neces- 
sary to better draft conditions. 

The stack is 115 ft. high, making an available height 
over the breeching connections of 

115 — 15 — 100 ft. 
with the arrangement of breeching shown, it would not 
be reasonable to expect a temperature of over 475 deg. 
at the stack. At this temperature 100 ft. of stack will 
give a draft of 
100 & 0.0065 — 0.65 in. of water 





*Copyright, 1914, by Osborn Monnett. 
+Smoke inspector, city of Chicago. 


Taking the straight run of breeching from the stack to 
boilers Nos. 2 and 3 as 50 ft., a draft loss of 0.1 in. can 
be assumed. Branch B will cause 0.05 in. additional 
loss. The right-angle bend at K will take off another 
0.05 in., and for each of the uptakes of boilers Nos. 2 
and 3, another 0.05 in. will be lost, so that in the breech- 
ing over the last boiler there will be . 
0.65 — 0.1 — 0.05 — 0.05 — 0.05 — 0.05 — 0.35 in. 
of draft. Below this uptake there is another right-angle 
turn before reaching the damper, so that a net draft at 
the damper of only 0.3 in. is obtained. 

In the type of setting used on No. 1 boiler there is a 
draft loss of 50 per cent., so that the draft over the fire 
would be 0.15 in. Allowing 5 lb. of coal per boiler horse- 
power, at the normal rating of 180 hp., there will be 

180 X 5 = 900 Ib. 
of coal burned per hour. The grate surface is 36 sq.ft. and 
the rate of combustion per square foot will be 


90,0 = 25 1b. per hr. 


Referring to the draft curve, Fig. 2, on page 808 
of the June 9, 1914 issue, it will be seen that to burn 
this amount of coal smokelessly 0.26 in. of draft over 
the fire will be necessary. It is plain that it would be 
difficult to get rating on boilers Nos. 1, 2 or 3 without 
producing smoke. 

In the breeching to the 500-hp. boiler there will be a 
loss of about 0.15 in., allowing 0.05 in. for the straight 
run, 0.05 for the entrance of branch C and 0.05 in. for 
the right-angle turn of branch B. The available draft, 
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then, at the damper of boiler No. 4 will be 

0.65 — 0.15 = 0.5 in. 
As there will be a dtoup through this type of boiler of 65 
per cent. this will give a net draft over the fire of 

5 < 0.385 = 0.175 in. of water 

At 5 lb. per horsepower the boiler will use 

500 KX 5 = 2500 Ib. 
of coal per hour. With 100 sq.ft. of grate surface the 
rate of combustion - — foot per hour will be 


At this rate the draft should be 0.26 in., so that under 
the present arrangements good operating conditions at 
rated capacity cannot be obtained on this boiler. 

Considering boilers Nos. 5 and 6, the draft at the stack 
side of the damper of the last boiler would be 0.40, as- 
suming a 0.25-in. drop in the breeching. The loss is 
made up as follows: Stack to point O, 0.05 in.; turn 
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improved. The turn at K should also be changed to a 
long sweep bend. In calculating the height of stack 
necessary for normal rating or above, branch A can be 
taken as a basis, because if the draft can be increased 
sufficiently here, then the draft on the other branches 
will be satisfactory. 
A draft of 0.3 in. over the fire would take care of 
36 X 28 
5 
an overload of 12 per cent. This would necessitate a 
draft of 0.60 in. at the damper of No. 1 boiler. With a 
0.30-in. drop from here to the stack, the draft necessary 
at the stack connection will be 
0.60 + 0.3 = 0.9 in. 
and the height of stack above the breeching connection 
must be 


= 202 hp. 













































































into branch C, 0.05 in.; from point O to No. 5 boiler, a = 138.4 ft 
0.1 in.; drop due to No. 5 breeching connection, 0.05 0.0065 
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in., making a total loss of 0.25 in. and reducing the 
available draft at the stack side of the damper of No. 
6 boiler to 0.4 in. With proper furnace design, the draft 
loss in return-tubular boilers is 47 per cent., so that the 
net draft over the fire on these boilers is 
0.40 & 0.53 = 0.21 in. 

The grate surface is 36 sq.ft. and the coal consumption 
at rating will be 

150 & 5 = 750 Ib. per hr. 
The rate of combustion per square foot of grate surface 
per hour will then be . 
150 = 21 Ib. 


This calls for a draft of 0.21 in. of water, so that the 
draft for these boilers at rating is satisfactory. 

To improve the breeching layout, starting with boil- 
ers Nos. 1, 2 and 3, the uptakes into the breeching should 
be eased off into long sweep bends, doing away with the 
right-angle turns. The draft at this point will then be 





SHowine Layout or THREE 180-Hp. Borers AND BREECHING 












or practically 140 ft., making a total height of stack of 
140 + 15 = 155 ft. 

above the ground. This would give rating on No. 4 

boiler and some overload capacity on Nos. 5 and 6. 


AREA OF STACK 


The total connected grate surface is 
36 + 36 + 36 + 100 + 36 + 36 — 280 sq.ft. 

With a 7%-ft. stack the ratio of stack area to connected 
grate surface is 38.5 to 280, or 1 to 7.27. This is alto- 
gether too high, but as ordinarily there will be at least 
two boilers down, the ratio will be reduced to 38.5 to 
(280 — 72), or 1 to 5.4, indicating that the stack will 
probably be large enough for ordinary use. 

The layout shown must not be taken as in any sense 
ideal. It is given merely to show what may be encount- 
ered in practice and to indicate the method of procedure 
in studying an existing plant. 
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Boiler-Explosion Table 

Years ago, Power published certain statistics regard- 
ing boiler explosions and always has covered reports of 
the most important accidents. For some time it has been 
our ambition to get out a more complete compilation of 
such data, and, beginning with January, 1913, we com- 
menced a systematic campaign to secure it. The first 
printed evidence of these efforts appears. in this issue. 

When this work was started we endeavored to bring 
every possible means to its assistance. Boiler-insurance 
companies were asked to codperate. Our news corre- 
spondents, subscription agents and advertising solicitors 
were instructed to advise us of any boiler accidents com- 
ing to their knowledge. Finally, with the service of a 
number of clipping bureaus, we managed to get in touch 
with what we feel is a large proportion of the accidents 
to stationary boilers that have occurred in this country 
during the past year. A few marine boiler explosions 
have been covered, but all locomotive boiler accidents 
were omitted as not likely to interest many readers of 
Power. By way of explanation, it may be added that the 
term “explosions” has been used in its strictest technical 
sense to cover any unintentional escape of steam and is 
not confined to such as cause total destruction or dis- 
lodgment of the boiler. 

For the assistance we have received from various 
sources we wish hereby to acknowledge our indebtedness. 
We would mention these friends individually if space 
permitted, but for repeated favors we feel that special 
thanks are due to the Maryland Casualty Co., the Fidel- 
ity & Casualty Co. of New York, the Hartford Steam 
Boiler Inspection & Insurance Co., and the Globe In- 
demnity Co. 

When we had learned of an explosion, our work had 
just begun. The source of the information never gave 
us all of the facts we wanted, so a post card was sent to 
some one in the vicinity of the explosion, asking that the 
blanks be filled. These blanks requested the informa- 
tion given at the heads of the columns of the table, in- 
cluding date, place, plant, time of day, kind of boiler, 
pressure carried, size, number killed, number injured, 
property loss and probable cause. Failing to get an an- 
swer to one card, a second was sent to someone else, and 
sometimes a third and fourth, or until as many as possi- 
ble of the blanks were filled. In nearly all cases fifty 
cents was offered and paid for the return of each card, so 
it can be seen that in this item alone, the campaign was 
expensive. 

It was with considerable chagrin that we found how 
spotted with blank spaces the table proved to be, for the 
accidents of which we were able to obtain full reports 
were in the minority. Another thing that has disap- 
pointed us was the delay in getting the table printed. 
We apologize for all these very evident defects, pleading 
only that the work was difficult and we were inexperi- 
enced. However, we feel encouraged to promise better 
next time, and it will be our aim to issue the table quar- 
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terly instead of annually, and with less elapsed time be- 
tween the last accident and the appearance of the table. 

We expected to present with the table some comments 
and summaries, but are compelled from pressure on our 
space this week to hold them over for a later issue. The 
table speaks for itself as to the lessons it teaches, and 
will get its message to those who are inclined to study 
over it a little. 

As always, upon any innovation, we shall be pleased 
to have our readers’ opinions. Criticisms as well as words 
of approval will be very welcome, if they will help us 
discover in what directions the table may be improved. 
Let us hear from a number what they think of the value 
of such a table. Possibly it will not appeal to enough 
people to warrant our continuing to colleet the informa- 
tion, and if that is so we want to know it, and quickly. 

If we are to continue it, the help of all our subscribers 
and friends will be appreciated. We cannot promise a 
half dollar to every one that sends in a post card concern- 
ing a boiler accident, for we might pay too many times 
for the same report. We will, however, gladly offer fifty 
cents for the first card that gives the most of the infor- 
mation before enumerated regarding any boiler accident. 
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The Breathing Bumped Head 


Analogous to the danger which lurks in the lap-seam 
joint is that present in the bumped boiler head, another 
instance of the failure of which is recorded on page 911. 

If a piece of boiler plate is clamped in a vise and the 
free end moved backward and forward, a fracture will 
eventually occur, not at the point of greatest movement, 
but where the external movement is arrested and the 
greatest molecular distortion necessary to permit that 
movement occurs. 

A vessel under pressure tends to assume a form hav- 
ing a circular section. With a lap joint, the section of 
this shell is not circular. Internal pressure tends to 
stretch the joint in such wise as to bring its center line 
within the circle, and if the joint is sufficiently out of 
true to spring out again on the removal of pressure, 
there will be repeated distortion about a line of flexure 
which will eventually result in a crack hidden between 
the sheets which may work its way through until the 
remaining sound metal is insufficient to withstand the 
pressure and an explosion occurs. 

‘Many of the most disastrous recent explosions have 
been produced in this way. Many lap-seam joints on 
boilers which have been cut up have shown incipient 
cracks of this kind. Many lap-seam boilers, on the other 
hand, have lived to a good old age without developing 
any such infirmity. The tendency to do so is increased 
by lack of ductility in the material, by the manner in 
which the edges of the sheet which are not curved by the 
bending rolls are brought to the curve of the boiler, by 
the departure from a true circle in the finished seam, by 
the pressure carried, and so forth. 
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It is possible that more refined methods of inspection 
may detect incipient failure or reassure as to the safety of 
specific examples of joints of this type. Mr. Jeter, the 
chief inspector of the Hartford Steam Boiler Inspection 
& Insurance Company, has suggested a method of slotting 
the exterior sheet, which will give an indication of the 
impairment of a joint from this cause. A description 
of this will appear in the next issue. 

A boiler head under pressure tends to assume a hem- 
ispherical form. This tendency is met half way by bump- 
ing the head to a radius equal to the diameter of the 
boiler. If it were practical to meet it completely by 
making the heads hemispherical, the flanges by which 
they were attached to the shell would be tangential to 
their own curve and the ideal construction would be 
realized. As it is, there is an abrupt change of curva- 
ture where the flange is turned down, and if the plate 
is so light or is bumped to so large a radius as to be 
subjected to considerable flexure under pressure, the fiber 
stress due to that flexure will be concentrated at this 
point of sudden change and the metal in that line will 
be liable to the same cracks that have made the lap 
seam so dangerous. The crack extends around the heel 
of the flange and the center of the head comes out, 
breaking away from the flange usually in a clean circle. 

This does not mean that all or most bumped heads are 
dangerous. The larger the head, the thinner and more 
brittle the metal, the larger the radius to which it is 
bumped, the more abruptly it is flanged, the greater the 
pressure and the more frequent the fluctuation in pres- 
sure the more dangerous it will be. Owners of shells 
with large heads bumped to a radius of more than their 
own diameter will do well to pay some attention to 
their behavior and condition. 

The making of hemispherical heads for steel vessels 
under pressure, such as boiler drums, is too elaborate a 
process, and requires too expensive apparatus to warrant 
the individual boiler maker attempting it upon his own 
account; but makers of such vessels would doubtless be 
glad to be able to buy such heads ready made, and it is 
not unthinkable that some properly equipped steel works 
might turn them out in standard sizes at an. advantage. 

& 


Machinist Engineers 


Some exception we feel should be taken to the views 
expressed in the letter on the above subject, on page 930. 
While a sure-enough, up-to-the-minute knowledge of the 
machinist trade is not essentially a part of the stock-in- 
trade of the engineer, it is certainly to his advantage to 
know something not only of that craft but of the com- 
position of iron and the process of molding, and how a 
pattern should be made so that it will “draw” from the 
sand. A knowledge of forging and tempering steel is al- 
most indispensable in all but the largest plants, and not 
amiss in any. Similarly, the “first aids” to boilers must 
be performed. 

It is conceded that steam fitting is a part of the engi- 
neer’s work, therefore why should he not have a knowl- 
edge of the proper use of the machinist’s tools? In fact, 
the more fully the engineer is informed in the lines so 
closely connected to his own everyday duties, the more 
likely is he to emerge from the oiler class and stay at the 
head of his profession. The respect of those with whom 
he comes in contact is gained by his intimate knowledge 
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of their occupation or lines, and not by trying to im- 
press upon them the greatness of his own. This holds 
good from shop boys to directors. One must know the 
other fellow’s game to win out with him. 

Certain it is that in either case, doing or supervising, 
the more positive the accurate knowledge, the more satis- 
factory the results. What is more humiliating to an en- 
gineer than to be obliged to stand aside in his own domain 
while a machinist from an outside shop steps in and 
“does things” which may or may not be done according 
to the best practice. Surely, there are opportunities in 
abundance to become so informed on the ordinary opera- 
tions of the machine shop as to enable the engineer to do 
satisfactorily all the machine work of the plant. 


23 


Cheap Firemen 


When a boiler is under test, those responsible for its 
performance are very much alive to the merits and de- 
merits of the fireman. They will pay a fireman who can 
get results ten dollars or more a day, and be glad to get 
him. 

And after the test is over, they turn the boiler room 
over to a brawny Hunk at laborer’s wages, put a mark on 
the steam gage and tell him to keep the pointer up to it. 

The difference between good and poor performance 
on the test, the fulfilling of a guarantee, is a matter of a 
few hundred dollars—once and for all. 

The Hunk can burn up this amount of money unneces- 
sarily every month that the boiler is in commission. 

Is it not as important to have expert intelligent work 
in the boiler room continually as during the brief in- 
terval of a test? Is not a continuous drain as desirable 
to avoid as a momentary loss? 

F. W. Dean, M. E., told at a recent meeting of the 
American Society of Mechanical Engineers in Boston 
how an expert fireman saved the day in a boiler test 
which he was conducting by raising the evaporation per 
pound of combustible with the same boiler and furnace 
from 8.34 to 12.84 pounds. The difference in the cost 
of the coal which this one fireman would handle in a 
year and what the fireman whom he replaced would use 
to produce the same amount of steam at the rates given 
would amount to nearly five thousand dollars. Would it 
not be good business to make it worth his while to do it? 


Gi 


Five men were badly burned, one probably fatally, yes- 
terday when a.water tender on the British steamer “Pectan” 
connected a steam-escape pipe with a boiler in which the men 
were working, and before the screams of the victims reached 
his ears, volumes of steam had entered the boiler. 


Thus reads a recent press report. In an editorial in 
our issue of May 26, we made the statement that mar- 
ine boilers seldom have nonreturn valves. This seems 
to have been one of them. Why in the name of all that 
is humane and reasonable is the slaughter and torture of 
help in the steamship boiler rooms allowed to continue, 
when means are at hand to prevent it? 

The occasion is worthy the passing of an international 
law requiring all steam vessels to be equipped with this 
protection. 

A coal scoop with an edge like a frayed lace curtain is 
a mighty poor tool in the boiler room. Trim the edge 
or get a new scoop. 
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What Was Wrong? 

The diagrams, Fig. 1, were taken from the same en- 
gine, a compound-tandem with cylinders 15 and 26 by 
48 in., running at 80 r.p.m., with a boiler pressure of 100 
Ib. per sq.in., about 200 deg. F. superheat and 25 in. of 
vacuum. No change in the valve setting was made be- 
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The trouble was caused by the lap plates at the back- 
end valve having broken off, as indicated in Fig. 2. The 
pieces were found in the low-pressure steam chest. The 
only remedy, of course, was a new valve. 

EK. RussELL. 

Rochdale, England. 















































NO. 1 Ceo. 
NO.1 & NO.2 Cc cael 
NO. 3 & NO.4 
vai ——— ee 
NO.6 rowen 
Fic. 1. DiAcrAMs SHOWING EFFECT OF BROKEN CovVER PLATE 
A Steam Pump as an Air 
Compressor 
N gussuer The use of a steam pump as an emergency air com- 
alate \ pressor, which Mr. Hudson tells about in Powrr of May 
poo vate 2umN 3" => 19, page 715, is an interesting story, but it seems to 
. \\ | have been a waste of more or less ingenuity. Two air- 
WS ‘ y tight tanks were used, and the steam pump would fill 
LIV S WW QV these alternately, the water compressing and expelling 
Y the air and driving it into the air receiver. It is not at 
> ate 4% "->}c------------ 6%" pt"s| all clear why the pump could not have been used to 
Yj rian ne g 4 force the air directly into the receiver without all the 
Uj Sfrape. ” paraphernalia of pipes, tanks, check valves, three-way 
W — valves, etc. Of course, either arrangement would waste 


of valve. Ports consists of rows of holes drilled 
in back of valve. 


Fig. 2. 


{er ‘Cutoff works vertically on back surface 
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TYPE oF VALVE 


tween taking cards Nos. 1 to 4, and 5 and 6, the load 
being about equal on both occasions. 

The high-pressure cylinder is fitted with its valves in 
two parts—i.e., one on each end of the cylinder—the 
quick cutoff valve being fitted to the back of the main 
valve and simply having a vertical movement, while the 
main valve has an unaltering travel. The low-pressure 
valve is the ordinary two-ported D-valve. 








a lot of power, but with that we have nothing to do, so 
long as the pump would actually work. 

Now suppose that the quantity of water in the system 
was such that when one tank was entirely filled with 
water—as it should be, to expel all the air then com- 
pressed—and the other tank was ertirely empty. Then if 
the pump kept on running it would simply pump air in- 
stead of water into the receiver; this might then be kept 
up indefinitely. It is likely this did occur at some time 
when the reversing of the three-way valves was delayed or 
forgotten. 

This reminds me of a case of a boiler-feed pump that 
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handled both air and water all the time. It was in the 
shop of George W. Richardson, the inventor of the pop- 
safety valve, nearly forty years ago. 

The boiler was fed by a plunger pump (connected to 
the engine) of more than double the capacity required. 
The open end of the suction extended into a cup or small 
bowl, and into this bowl water fell steadily from a faucet. 
This flow regulated the boiler feed, and the faucet was 
often set so nicely as to require no change for half a day 
at a time. As the pump had a capacity considerably 
greater than the boiler requirements, it would at each 
stroke take up all the water then in the bowl and during 
the rest of the stroke it took in air, which went into the 
boiler with the water. Richardson used to say that the 
air facilitated the generation of steam and was good for 
the boiler generally, which may or may not be accepted 
at the present time. 

FRANK RICHARDS. 

New York City. 
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Sluggish Constant-Current 
Transformer 


The accompanying sketch illustrates the connections 
of a 5.5-ampere, constant-current transformer applied 
to a series incandescent street-lighting circuit. The 
primary coil receives constant voltage and the secondary 
or movable coil maintains approximately constant cur- 
rent through the lamps in series with it. The movable 
coil weighs more than the counterweight and it tends to 
gravitate toward the stationary coil; unless both coils are 
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D1iaGraM oF Arc Crrcurr AND CONSTANT-CURRENT 
TRANSFORMER 


energized it will come to rest at the bottom of its travel. 

If the coils are energized, however, a repelling force 
exists between them and the position taken by the 
movable coil will depend upon the adjustment of the 
transformer, upon the voltage applied to the primary 
and upon the current in the secondary. Assuming the 
secondary current and primary voltage to be such that 
the movable coil is in a given position corresponding to 
the correct value of secondary current; if the secondary 
current or the »rimary voltage decreases, the repelling 
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force between the coils becomes less and the excess weight 
of the movable coil will cause it to move downward until 
the secondary current is restored to its former value. If 
the secondary current increases or the primary voltage 
increases, either variation tends to increase the flux 
through the secondary, the resulting increase in the re- 
pelling force between the coils will overcome the ex- 
cess weight of the movable coil and will cause it to 
move upward until the secondary current is restored to 
its adjustment value. An operator complained that a 
transformer was sluggish in action and that too much 
cf a change in the primary voltage or in the secondary 
current was required to cause the movable coil to respond. 
The inspector found this to be true, and with the movable 
coil in any certain position if it were moved an inch in 
either direction, it would remain there, a corresponding 
change in the secondary current being maintained. He 
also noted that the movable coil was rubbing against the 
iron core, which caused friction, and upon leveling the 
transformer its action was much improved. The inspector 
then oiled the two rocker-arm bearings, removed the 
cashpot, poured out the old oil, flushed it with gasoline, 
renewed the oil and reinstalled the dashpot. After this 
cleaning the action was as good as could be expected on 
a machine that has ordinary sleeve bearings instead of 
knife-edges or ball bearings. 

As in the case of a steam-engine governor, where a 
change in speed must take place before the governor can 
act, so in the case of a constant-current transformer—the 
secondary current must show temporary variations, be- 
cause such variations are necessary to actuate the auto- 
matic feature of the device. 

J. C. Horton. 

Schenectady, N. Y. 

An Underground Pipe Repair 


An 8-in., cast-iron water main under 70 lb. pressure 
leaked at several places. Numerous small holes within a 
distance of a few inches showed at each place, probably 
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Cast-Iron Pipe CLAMP 


caused by the defective casting. The problem was how to 
make repairs without shutting off the water. Several 
factories, busy day and night, would have to close down 
if the water was shut off. A cast-iron pipe sleeve was 
split in two lengthwise, as shown at D, and center-punch 
marks were made at H to make sure of getting the sleeve 
together properly. 

Two heavy clamps C and C’ were used. Split sleeves 
were clamped over the defective places with strips ot 
sheet packing 14 in. thick and 34 in. wide between the 
two parts of the sleeve shown at D, shredded lead or lead 
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wool was used and the sleeve calked up in the usual way. 
This is a job where the shredded lead shines, as a joint 
can be made up with water escaping at the start. These 
joints have been in use several years and have never given 
any trouble. 

Toronto, Ont., Canada. 
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JAMES E. NOBLE. 


A Dangerous Water-Column 
Connection 


The nipple in the boiler head which served as the 
lower connection to the water column showed distress. 
The horizontal pipe was so rigidly set in the brickwork 
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TEMPORARY CONNECTION 


that a new nipple could not be substituted and the pipe 
connected as before without considerable work and delay. 
The demand for the boiler was so urgent that a connec- 
tion was made, as illustrated. 

This, however, presented so much pipe surface to the 
action of the hot gases that the water level, as shown by 
the glass gage, was so erratic that the boiler had to be 
taken off the line again and a direct connection made. 
The capers of the water for the short time the boiler 
was on caused anxiety not soon to be forgotten. 

Philadelphia, Penn. Epwarp T. Binns. 

Low Power Factor 


An engineer who was in the habit of noticing things, 
observed that the switchboard output as recorded on the 
watt-hour meter corresponded closely with what he knew 
that his engines were doing; but he could not under- 
stand why his generators were overheating when the total 
recorded output was nowhere near their combined full- 
load ratings. He further determined that the total of 
his ammeter readings multiplied by the voltage and by 
any chosen number of hours, gave a result exceeding by 
40 per cent. the absorption recorded by the watt-hour 
meter in the same length of time. 

This engineer was more of an observer than a reader 
and while he had dug out all the data necessary to prove 
a case of low power factor, he was not in a position to 
associate his data with that name. Accordingly, he took 
his troubles to the chief, from whom he learned that 
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the company had on order two synchronous condensers 
for improving the power factor. 

Some contend that if a man is a good observer, good 
thinker and a good mechanic, he does not need books 
nor technical papers. A man with such an idea will fall 
as far behind progress in his line of work as he is far 
behind the times in his ideas. As a matter of fact, an 
observing, reasoning man will get more out of judicious 
reading of technical papers than any other kind of man 
will, 

Schenectady, N. Y. J. C. Horton. 
Badly Cracked Cylinder Re- 

paired 


A large vacuum pump used for water circulating and 
having considerable suction lift, became airbound because 
of a leaky stuffing-box. The piston, racing through part 
of the stroke and then striking . body of water, caused 
four 15-in. cracks, two on each side of the cylinder. 
Practically, the pump was compietely wrecked. As we 
could not replace it within a mouth, we did an all-night 
repair job; the pump lasted two years longer. 

The manner of repair will be seen in Fig. 1. The 
bolts, one of which is shown in Fig. 2, were made of %%- 
in. iron of suitable length. Holes were drilled in the 
pump casting and the bolts inserted from the inside, as 
in Fig. 1, the bolt A being in dotted lines. Each bolt 
was provided with a washer at each end, Figs. 1 and 2, 
under which a few turns of valve-stem packing C, Fig. 
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Deraits oF Repair To CRACKED CYLINDER 


2, was placed to make the bolts water-tight. As the 
cracks extended down into the cylinder, the bolts D, Fig. 
1, were also made of %-in. iron and put in place outside, 
the nuts being set up against the face of the flange to 
which the cylinder covers are bolted. To provide room 
for these nuts, the recesses H were made with a flat-point 
drill in the inner face of the cylinder covers. These re- 
cesses were so spaced as to come between the cover studs, 
shown at F’, Fig. 1. 

As the nuts on the bolts D were entirely surrounded by 
the packed joint of the cylinder covers, no packing was 
needed beneath them. Before setting up the bolts, some 
iron cement was stuffed into the cracks from the inside 
and outside; all the bolts were then drawn up and a 
water-tight job was had. 


Kailua, Kona, Hawaii. H. K. ScHo.ere.p. 
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Hocking Valley Slack Coal 


The chart given with the article by Morgan B. Smith 
in Power, May 26, 1914, page 740, would be very mis- 
leading according to the way we find Hocking Valley 
slack. Take the Geological Survey of Ohio, Fourth Series, 
Bulletin No. 9, by Lord and Somermeier, page 291: 


Per Cent. B.t.u. B.t.u. 

Ash Bulletin Chart 

PRON 6 :sivacesio.0.6 tn She 17.41 10,700+ 11,600 

ee ee re ee 15.28 11,100 12,000 

_. 8 Ie erenerar ar erer era” 9.94 12,000 12,800 
Page 292: 

ee 8.79 12,200 13,000+ 

Average of nine tesis...... 7.87 12,550 13,250 
Page 295: 

Average of 65 tests........ 7.36 12,564 12,900 


From our experience, and we burn about 300 tons 
of Hocking Valley slack per day, as well as these tests 
quoted, your chart gives on an average of 740 B.t.u. high 
and on many tests would indicate our coal as 1000 B.t.u. 
higher than it is. 

K. R. ANDRIX. 

Columbus, Ohio. 


ef 
Leaky Cylinder Joint 


In regard to J. Stewart’s method of stopping a leaky 
joint on the front end of a cylinder, as described on page 
603, Apr. 28, I think he could have managed it casier 
and made a more solid job had he drilled a hole in the 
frame at an angle so that it would strike the cylinder-face 
joint just outside of the stud-pitch line. This hole should 
be about half an inch gas size, tapped to a considerable 
depth, and then filled with a mixture of Smooth-On ce- 
ment having the consistency of thick cream. Screwing 
in a plug would have forced the Smooth-On into the 
spaces where the leakage occurred. 

On an engine of the size mentioned, it would probably 
have been necessary to drill several such holes, but the 
final results would have been better, and no unsightly 
clamps would have been seen on a new engine. 

E. R. PEARCE. 

Rochdale, England. 


Machinist Engineers 


An engineer applied for a position, and, although he 
had first-class references to show that he was a reliable 
man, with 20 years’ practical experience in large and 
small plants, he was turned down because he was not a 
practical machinist. He even offered to work on trial 
on condition that he should receive no pay if he did not 
make good. He was told that a man who had not served 
his time as a machinist could not be a high-class engineer. 

I do not agree with this statement. It is certain that 
many men who are handling our large steam plants suc- 
cessfully are men who have worked up from small plants, 
and they are able to maintain their positions by study and 
experience, and not through a knowledge of the machin- 
ist’s trade. In reality, there is but little work around the 
average plant that requires a thorough knowledge of the 
machinist’s trade. 

Not many plants run a machine shop in connection 
with the plant, so even if an engineer were a machinist 
his skill would be of little use in the average power plant. 

Hundreds of engineers can take an engine or other ma- 
chine apart and reassemble it as accurately as could a 
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machinist. A machinist might have a more direct way 
of doing certain work, he may know many ways of doing 
things not known to the engineer, but such work is not the 
engineer’s chief occupation. If required to do this work 
frequently, he will soon acquire a skill equal to a ma- 
chinist’s. Iz is all right to be a machinist, but this trade is 
not necessary to become a high-class stationary engineer. 
JOHN THORN. 
Toronto, Ont., Can. 
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The Foot of the Ladder 


The frontispiece in the issue of June 2 appeals strong- 
ly to me. 

Some years ago, just after completing a technical 
course, I felt the need of supplementing my technical 
training with a course in commercial shop practice, and 
so I put in many hard hours building small engines, and, 
iater on, working in a boiler room to learn the handling 
of a fire. 

The experience that I gained in this way has been 
of great value, and I strongly recommend that all young 
college graduates from technical courses supplement their 
college training by experience gained in the boiler and 
engine rooms of power plants. 

I have on my engineering staff at this time a young 
man but recently out of college, and he is now working as 
a fireman in a boiler room to gain the practical experi- 
ence, which, in my opinion, is essential to a man who 
wishes to round out to full measure his knowledge of 
power-plant operation. I wish there were more like him, 
but unfortunately too many college men are content to 
lean over a drafting board and gain purely office experi- 
ence rather than soil their hands at the work of a so 
called practical man. 

The cartoons published in Power each week are always 
interesting and instructive, and I hope they will furnish 
an inspiration to many men in the field in which Powrr 
is preéminent. 

GEORGE W. MartIn, 
Vice-President, The New York Service Co. 
New York City. 


One Cause of Flywheel Ex- 
plosions 


In a paper mill of 2000 hp., one of the engines was a 
cross-compound Corliss 16x32x42-in., operating at 100 
r.p.m., having a single-arm flywheel 16 ft. in diameter. 
Passing this flywheel on one of my trips, I noticed that 
the rim was vibrating very rapidly. This vibration was 
not in step with the engine stroke as might be thought, 
but was actually a quiver, showing that the spokes were 
springing to the amount of about three-quarters of an 
inch. The last thing a paper-mill engineer does or 
thinks of is shutting down, so I tightened both main bear- 
ings to a snug running position, which stopped the vi- 
bration. I have no doubt that the flywheel would have 
been wrecked if I had not discovered it soon. T think 
that loose bearings are responsible for a great many fly- 
wheel explosions, especially on double engines.. 

E. P. SHrRzs. 

Leominster, Mass. 
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Overtravel—What is meant by the overtravel of a valve? 
J. M. 
Overtravel occurs when a slide valve of an engine not only 
opens the port fully but travels by, and is the amount which 
the outside edge of the valve passes by the inside edge of the 
port. 


Setting of Fusible Plug in Horizontal Return-Tubular 
Boiler—How should a fusible plug be set in a horizontal re- 
turn-tubular boiler? 

J. P. 

A fusible plug should be set in the rear head and so placed 

that its center will be not less than 2 in. above the upper sur- 


face, of any of the tubes when the boiler is set, and the plug ~ 


should project 1 in. inside of the boiler. 


Coal per Horsepower-Hour—W hat is meant by “coal per 
horsepower hour’? 
G. B. 
The average number of horsepower developed during a 
stated period multiplied by the number of hours of that period 
would be the number of horsepower-hours, and dividing the 
number of pounds of coal required during the same period 
by the number of horsepower-hours would give the pounds of 
coal per horsepower-hour. 
Operation of Throttling Governor—Does a throttling gov- 
ernor change the pressure of steam in the steam chest of 
an engine or does the steam-chest pressure remain the same? 
, a a * 
The office of a throttling governor is to admit only enough 
steam to the steam chest to keep the pressure up to that 
necessary to maintain the speed, and the steam delivered 
from the boiler to the governor is thereby reduced to a 
different pressure in the steam chest for each different load. 





Sign Meaning “Greater” or “Less Than”’—\What is. the 
meaning of the signs > or < when placed between two 
quantities? 

Cc a2 

The sign > is to be read “is greater than” and the sign < 
is to be read “is less than”; for instance, 6 > 5 is read 
“6 is greater than 5”; and 5< 6 is read “5 is less than 6,” the 
opening of the angle always being placed toward the larger 
quantity. 


Quality of Steam—W hat is meant by steam of 95 per cent. 
quality? 

E. P. 

The quality or dryness of steam is the portion or per cent. 
of its total weight which is in the form of vapor, as distin- 
guished from that portion of the total weight which is in the 
form of moisture. Hence, when the quality or dryness is 95 
per cent., that per cent. of its weight is in the form of vapor, 
and there is present 100 — 95 = 5 per cent. of water, i.e., the 
wetness is 5 per cent. 

Increase of Hydrant Discharge for Increase of Pressure—- 
When the pressure in a water pipe line is maintained at 60 
lb. per sq.in. at the pumping station, the pressure at a hy- 
drant with the valve wide open is 16 lb. per sq.in. and the 
discharge is about 700 gal. per min. What hydrant pressure 
and rate of discharge would be obtained by raising the line 
pressure at the pumping station to 100 lb. per sq.in.? 

_ ws A 

The loss of pressure from friction in the pipe line and 
also the pressure at the hydrant would vary, practically as 
the square of the velocity or rate of discharge, and as they 
would continue in the same proportion, then with a total 
pressure of 100 in place of 60 1b. per sq.in., the hydrant pres- 
sure would become 1/g. of 100 or 26.66 lb. per sq.in. The 
velocity or rate of discharge would vary as the square root 
of the hydrant pressure, but as the hydrant pressure would 
vary as the total pressure and a discharge of 700 gal. per 
min. is obtained with a total pressure of 60 lb., then with 
100 lb. total pressure the discharge would be 
= : | 100 * 7 ee: — 

700 xX \ == 903 gal. per min. (approximately). 


Use of Radius Instead of Diameter in Boiler Formula—in 
figuring the strength of a boiler why is “radius times 2” used 
in the formula in place of “diameter’’? 

G. H. M. 

Taking pressure and stress in pounds and all dimensions 
in inches, the complete expression for bursting pressure of 
the solid part of the sheet would be: 


Thickness of plate X length of shell X tensile strength per 
sq.in. X 2 











(Radius X 2) X length of shell. 
By canceling “length” and dividing the numerator and de- 
nominator by 2 the expression is reduced to the simpler form: 


Thickness X tensile strength 





radius . 
or expressed algebraically, 
tx sa 
the bursting pressure p ——- 
r 
Size of Line Wires—Six hundred 16-cp. lamps on a three- 
wire system are operated at a distance of 4% mile from the 
station. If the allowable drop is 5 volts on each side of the 
system, what should be the size of the outside wires if the 
neutral is one-half the size of the outside wires? 
A. Ww. G&G 
Assuming that the system is balanced, with 300 lamps on 
a side and each lamp taking % amp., the total load on each 
outside wire would be 150 amp. Counting both sides the total 
drop being 10 volts and length of the line 1320 ft., the problem 
may be solved by the formula: 
A=22xIxL-+ E, 


and if 
A = Area of conductor in circular mills; 
I = Current in amperes; 
L = Length of circuit, one way; 
E = Total drop in volts. 
Then, 


A = 22 X 150 X 1320 + 10 = 435,600. 
A 400,000-cire. mil cable would probably answer for the 
outside wires and a 200,000-cire. mil cable for the inside wire. 


Flow of Steam Through Orifice—VW hat would be the in- 
crease in the flow of steam through an orifice into a vacuum 
of 14 in. over that taking place into a vacuum of 8 in., the 
pressure at the entrance side of the orifice in each case being 
5 lb. per sq.in. gage pressure? 





J. & 

The flow of steam of a greater pressure into an atmosphere 
of a less pressure increases as the difference of prssure is 
increased until the lower pressure becomes only 58 per cent. 
of the greater absolute pressure, but the flow is neither in- 
creased nor diminished with any greater reduction of the 
lower pressure. The pressure at the entrance side of the 
orifice being 

5 + 14.7 19.7 lb. per sq.in. absolute, 

then when the orifice discharged into an atmosphere at 14 in. 
vacuum or 


(30 — 14) X 0.491 7.856 lb. per sq.in. absolute, 
the lower pressure would be 
7.856 
19.7 


or about 40 per cent. of the higher; and discharging into 8 in. 
vacuum the lower would be 
(30 — 8) X 0.491 = 10.802 lb. absolute, 

or about 55 per cent. of the higher. Hence as in each instance 
the discharge would take place into an atmosphere of a less 
pressure than 58 per cent. of the absolute pressure on the 
entrance side of the orifice, there would be no increase in the 
amount of steam flowing into a 14-in. vacuum over that which 
would flow into an 8-in. vacuum. 


[Correspondents sending us inquiries should sign their 
communications with full names and post office addresses. 
This is necessary to guarantee the good faith of the communi- 
cations and for inquiries to receive attention.—EDITOR.] 
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Elementary Mechanics--XV 
Last Lresson’s ANSWERS 
61. The force of friction will equal 
200 XK 0.28 = 56 lb. 

which will be the force that will keep the casting moving 
at a uniform rate. The force required to move the cast- 
ing will be greater depending upon the time it takes to 
get the casting in motion. 

62. The force required to raise the body from the 
ground is greater than that necessary to move the body 
along the ground. The force of friction is the only force 
to be overcome in moving the body along the ground, 
while to lift the body the force of gravity (or the weight 
of the body) must be overcome. Generally the force of 
friction will be less than the weight of the body. 

63. The coefficient of friction is equal to the tangent 
of the angle a which in this problem is 15 deg. Hence 
the value of f is 

tan 15 deg. = 0.268 

64. The coefficient of friction 

f the force of friction 


~ the total normal pressure 
In this problem the friction is assumed as 600 lb. 
Therefore, i 
600 
I = §0,000 ~ 
65. The tangent of the angle a made by the plane 
will equal the coefficient of friction. Thus 
f = tana, hence tan a = 0.3 
rom a table of tangents the value of a is found to be 
16 deg. 40 min. 
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Friction (CONTINUED) 


Friction is encountered in every type of machine or 
apparatus used in the power plant. The aim of the engi- 
neer is to reduce it to a minimum by using bearing 
metals and lubricants having a low coefficient of friction, 
combined with other equally important conditions. The 
introduction of ball and roller bearings has reduced this 
coefficient of friction from 0.04 for the ordinary steei 
journal running in a brass bearing, to 0.003 for the bet- 
ter forms of roller bearings. 

The following laws of friction were stated by Morm 
and Coulomb as a result of a series of experiments. 

I. The friction depends on the nature of the surfaces 
én contact, but is independent of the area in contact. 

Il. The friction varies directly as the normal pressure, 
assuming the materials of the surfaces in contact to re- 
main the same. 

Ill. The friction is independent of the velocity when 
there is sliding motion. 

Recent experiments have proved that these laws are 
not absolutely true, more especially in the case of law 
III, where it has been found that the friction decreases 
when the velocity increases. Also, as stated in last week’s 
lesson, the force of friction when a body is just about to 
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move, is greater than when the body is in motion. The 
subject of friction will be discussed more fully under the 
iessons relating to work and efficiency. 

This closes the work on Statics which has had to do 
with forces that produced a state of equilibrium of a 
given body. The following lessons will deal largely with 
forces that do not produce equilibrium, but which tend to 
produce motion of various kinds; and also with forces 
that perform work in a more or less efficient manner. 


Part II—KINeETICS 
Morion 


A body is said to be in motion relative to another when 
ats position changes with respect to that of the other 
body; or as sometimes defined, motion is simply displace- 
ment or change of position. At the outset it is well to 
note that, in the strictest sense of the word, all motion 
is relative, and the term absolute motion is apt to be mis- 
ieading. Take for illustration a train passing a certain 
station at a definite rate of motion, say 30 miles per 
hour. It is not fair to say that the absolute motion of 
the train is 30 miles per hour, for while that is the motion 
of the train relative to the station, it is also true that 
the station has a definite velocity relative to the center 
of the earth which in turn has its velocity relative to 
some point in the universe. As another example, consider 
the motion of the crosshead of a locomotive. Here the 
crosshead has a motion relative to the frame of the en- 
gine, it has still another motion relative to the crank- 
pin, a different motion relative to the track, and an en- 
tirely different motion relative to some fixed point in the 
universe. To avoid confusion it is best to compare the 
motions of various bodies to some point which for all 
practical purposes may be assumed as fixed. Thus to 
compare the motions of the crankpin and of the cross- 
head of the locomotive both might be referred to the 
frame of the engine. In the problems which are to fol- 
low the earth will be considered as the fixed point of 
reference. 

As stated in Lesson VI, April 28, motion may be di- 
vided into two general classes: (1) Translation and (2) 
Ivotation. In the case of translation all points of the 
given body will move in straight lines at the same 
rate of motion. In rotation, all points of the 
body will move in such a manner as to remain at a fixed 
distance from a given center of rotation. 

Speed is the rate of motion of a body, or the rate at 
which the body describes its path. An automobile may be 
capable of developing a speed of 60 miles per hour and 
at the end of 2 hours be 120 miles from its starting 
point. The direction the machine went has nothing to 
do with its speed and hence the term speed involves only 
the two items of magnitude and time, without any ref- 
erence being made to the direction of the motion. 'The 
speed of a body then is not sufficient to definitely fix the 
motion of the body. 

Velocity is the rate of displacement of a body, and re- 
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quires not only magnitude and time but also direction. 
The velocity of a body completely specifies the motion ot 
the body, as to direction, magnitude and time. To say 
that a body has a velocity of 50 ft. per sec. means that 
if the body were to move for one second at a uniform 
rate it would pass over 50 ft. of space. The velocity 
might change before the completion of the second an:l 
therefore the velocity of a body indicates the speed or 
rate of displacement for a given instant only, without any 
prediction as to what may be expected the next instant. 
The velocity of the body may be uniform or variable; 
hence motion may again be classified as uniform or va- 
riable depending upon whether or not the body covers 
the same amount of space for every second it is in mo- 
tion. 

The common unit for space is the foot, the unit for 
time is the second and the unit for velocity is the number 
of feet per second. Unless otherwise stated, these units 
will be used in the formulas that follow in the succeeding 
lessons. 

The velocity of a rotating point may be expressed in 
linear units, that is, feet per second, or in angular meas- 
ure, that is, in revolutions per minute, or radians per 
minute. 

Example—The distance from the center of the crank- 
shaft to the center of the crankpin of a steam engine is 
6 in. If at a given instant the engine is running at 300 
r.p.m., what is the velocity of the crankpin? 

Solution—This problem as stated is capable of two in- 
ierpretations, depending upon what velocity is desired. 
It is evident that all points in the crank are making 300 
r.p.m. Each time the engine makes one revolution the 
erank passes through 360 deg., or through 27 radians. 
(Note—the angle at the center of a circle which inter- 
cepts an arc on the circumference equal to the length of 
the radius of the circle is called a radian.) The cireum- 





ference of a circle is 2x R, where = 3.1416+ ; hence 
Q27R . ‘ ; 

there are = 2x radians in the circumference. There- 

fcre a 


‘ 360 deg. we 
radian = canoe. 57.3 deg. (approv.) 


Qa 
Since the engine is making 300 r.p.m., the crank will 
pass through 
300 &K 24 = 6007 radians 
This is known as the angular velocity of the crankpin. 
The second interpretation of the problem is to find the 
linear velocity of the crankpin, or the velocity with which 
the crankpin would move off in a straight line if, at any 
instant, the pin were suddenly released from the crank. 
The linear velocity will depend upon the distance of the 
pin from the center of the shaft. In one revolution the 
crankpin passes over a distance equal to the circumfer- 
ence of a circle whose radius is 6 in., and in one min- 
ute the crankpin moves over a distance equal to 
2= xX 6 X 300 
12 
Hence the linear velocity of the crankpin is 942 ft. per 
min., and the angular velocity is 600m radians per min. 
The angular velocity of a body is equal to the linear 
velocity divided by the radius of rotation. 
Let 
R= The radius of rotation of the given body in 
feet ; 


= 942 ft. 
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N = Revolutions per minute (r.p.m.) ; 
V = Linear velocity in ft. per min. ; 
a = Angular velocity in radians per min, 
hen 
V=2exXRXWN (24) 
and 
a=22xwN (25) 
lence 
2nxXN ‘ 
7 asKXRXW HF 6) 


‘he space S, traversed by a body moving with a uniform 
velocity of V ft. per sec. for a total time of T' sec., is equal 
io V X T ft., or expressed as an equation 
Sa VxT (27) 
STUDY QUESTIONS 


66. At what crank angle is the friction between the 
crosshead and guide of an engine the greatest ? 

67. What kind of motion has the crosshead of an en- 
gine, (b) the crankpin, (c) a point on the rim of the 
flywheel. 

68. The stroke of an engine is 18 in. If the engine 
makes 250 r.p.m., what is the average speed of the piston 
in ft. per min.? 

69. Is the velocity of the crosshead of an engine uni- 
ferm or variable? Should the velocity of the crankpin be 
uniform or variable? State reason for your answer. 

70. <A fireman walks at the rate of 4 miles per hour. 
How long will it take him to pass through a boiler room 
which is 250 ft. long, assuming that he walks in a 
straight line? 


& 

Salt Softens ClinKer on Side- 

walls 

Clinker adhering to the sides of the furnace walls and 
tending to bridge over the grate is an annoying trouble 
in many plants. Sometimes the clinker is knocked off 
with a firing tool, and in this way much damage is done 
to the brickwork. 

In one Canadian plant serving a salt works, chain- 
grate stokers are used and considerable trouble was 
caused by clinker adhering to the side walls and extend- 
ing out over the grate. The clinker was removed in the 
manner mentioned. 

Much of the very low-grade salt is thrown away at 
these works. One day last winter the laborers conceived 
the idea of dumping some of the waste salt into the coal 
pile in front of the boilers instead of wheeling it a long 
distance in the cold. Soon after using this “salted coal” 
it was noticed that the clinker on the side walls had van- 
ished ; investigation and experiment showed that the salt 
was responsible for its disappearance. Now, when it is 
desired to remove clinker on the side walls a few shovel- 
fuls of salt are thrown into the coal hopper feeding the 
stoker and a little is also thrown on the clinker. 

# 

New Anthracite Coal Field—An anthracite coal field has 
recently been discovered in the Province of British Co- 
lumbia, Canada, within two miles of the G. T. P. Railway 
main line. Several seams have been located, one apparently 
40 feet wide. An analysis of the outcroppings show: Carbon, 


80.93 per cent.; volatile matter, 7.07 per cent.; moisture, 4.02 


per cent.; ash, 7.98 per cent.; specific gravity, 1.661. The 
coal makes a strong and lasting fire, free from clinker. The 
development of this field will mean much to the 


Coast. 


Pacific 
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BOILER EXPLOSIONS DURING 1913—Continued 
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Probable Cause 


Pumping water into empty boiler 


Property 
Loss 


In- 
jured 


Killed 


Size 


Pressure 
Carried, Lb. 


Kind of Boiler 


Time of Day 


Plant 


Place 


co fire made steam 


Safety valve stuck 

Boiler full and valves closed when fire was built 
(Tube blowout) due to failure of weld 

Mud in the boiler 

Valve closed between safety valve and boiler 
Frozen pipe connection 

Cold water and weakness of boiler 


Too 
Bursted tubes 
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POWER 





Vol. 39, No. 26 


Mechanical Engineers’ Spring 
Meeting 


The spring meeting of the American Society of Mechan- 
ical Engineers was held, a couple of weeks later than usual, 
at St. Paul and Minneapolis during the week commencing 
June 15. The registration was one short of 400 and the 
meeting from all standpoints a decided success. 

At its opening session the Society was welcomed to Min- 
nesota by Governor A. O. Eberhardt and Max Toltz, chair- 
man of the local committee, the response for the Society be- 
ing made by Vice-President H. L. Gantt in the absence of 
President Hartness who was at New Haven receiving the 
honorary degree of Master of Arts from Yale University. Re- 
marks were also made by Paul Doty of the local committee 
and others. 

At the business meeting on Wednesday forenoon the re- 
port of the Committee on Pipe Flanges was. discussed. 
“Power” readers are familiar with the attempt of the Me- 
chanical Engineers, the National Association of Master Steam 
and Hot Water Fitters and other societies to establish a uni- 
formity of practice in this particular, which resulted in the 
“U. S. 1912 Standard” and the promulgation by dissenting 
manufacturers of the “Manufacturer’s Standard.” At a con- 
ference on March 20 of this year, these differences were 
reconciled and a mutually acceptable schedule agreed upon, 
but a conflict of opinion, and interest has developed regard- 
ing the name by which the schedule shall be known. The 
National Association of Master Steam and Hot Water Fitters, 
who originated the movement and who have been particu- 
larly aggressive in carrying it through, hold that they are 
entitled to the prestige, which will come with the recognition 
of the fruition of their efforts by the retention of the design- 
ation of the schedule for which they have contended with a 
simple change of date, and urge that the successful schedule 
be termed the U. S. (United Societies) standard of 1915. 
Others contend that the modification of this standard should 
be emphasized by giving it a distinctive title and wish to 
eall it the “American Standard of 1915”. The case of the 
Master Steam and Hot Water Fitters was ably presented by 
Messrs. Childs and Denning and it was voted to refer the 
choice of a name to a committee made up of a representative 
of each society interested. 

The interest of the business session centered in the report 
of the Committee on Standard Boiler Specifications. This 
committee was appointed, not as some maintain simply to 
evolve a blueprint of a standard horizontal tubular boiler, 
but to report to the Council recommendations bearing upon 
the situation brought about by the adoption of conflicting 
laws by various states and municipalities regarding the con- 
struction and operation of boilers and other pressure vessels. 
They have prepared a tentative report suggesting a form of 
law, which may be universally adopted and rules, following 
closely those of Massachusetts and Ohio regarding the de- 
sign and proportions of such vessels and other appliances. 
Nearly two thousand copies of this tentative report have 
been sent to specialists for criticism and suggestion and its 
discussion was looked forward to with much interest. Fol- 
lowing a meeting of the Council, an announcement was made 
that no discussion of the report in detail would be permitted 
at this meeting, but that its consideration would be limited 
to remarks upon the broad subject by representatives and 
the committee. Thomas Durban on behalf of the organized 
boiler manufacturers and Dr. Jacobus on behalf of The 
Babcock & Wilcox Co., urged immediate action. Mr. Durban 
said that his association had presented the situation to the 
governor and leaders of legislatures in every state that action 
in many states was imminent, and threatened, if the Society 
did not take immediate steps to suggest and direct legislation 
of this sort, that it would be done by his own organization. 

Mr. Carhart of the Association of Steel Manufacturers 
said that his constituents were ready to furnish the boiler 
manufacturers with material practically and commercially 
adapted to their requirements. but that the requirements of 
the committee were excessive and commercially impractic- 
able. In passing it may be said that there had been a con- 
ference between representatives of the boiler makers, the 
steel manufacturers, and the committee on Monday in which 
the boiler makers and the committee had taken the ground 
that being purchasers they were the judge of what they 
wanted and should be furnished with it if they were willing 
to pay the price. 

The steel manufacturers maintain that steel of 0.3 to 0.5 
per cent. manganese, 0.3 per cent. phosphorus and 0.03 per 
eent. sulphur is too difficult to make and unnecessarily good 
for boiler work, and claim that they must be allowed to sell 
the boiler makers both firebox and flange steel, as the 
latter affords an outlet for the rejecta of the former grades, 
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It was decided that.the committee should give a public 
hearing, to which all parties in interest should be invited, at 
the United Societies Building in New York on September 15. 
Those desiring to present criticism, argument and suggestion 
shall present it in writing not later than August 15. An 
attempt to include representatives of other societies with 
voting power was overwhelmingly defeated. 

The professional session of Wednesday morning was de- 
voted to the discussion of Pulverized Coal, its use in the 
cement industry being described in a paper by Dr. R. C. Car- 
penter, for steam making in a paper by F. R. Low, and its use 
in industrial furnaces in a paper by W. S. Quigley. Ab- 
stracts of these papers and their discussion will appear 
in later issues. 

Other papers of interest to “Power” readers presented at 
this meeting, and which will receive further attention in our 
columns are: “Classification and Heating Value of Amer- 
ican Coals,” by William Kent; “A Flow Metering Appliance,” 
by A. M. Levin; “Power Development at the High Dam be- 
tween Minneapolis and St. Paul,” by Adolph F. Meyer, and 
“The Handling of Coal at the Head of the Great Lakes,” by 
G. H. Hutchinson. 

On Wednesday evening John Hearding, superintendent of 
the Oliver Iron Mining Co., gave an interesting lecture illus- 
trated by moving pictures upon mining methods and ore 
handling. 

Thursday’s session was held at the University of Minne- 
sota at Minneapolis, where addresses of welcome were de- 
livered by President Snyder of the Board of Regents and H. 
T. Eddy, Dean of the Engineering College. 

In the afternoon the society was entertained by Gebhard 
Bohn at his estate on Lake Minnetonka. 

Friday was devoted to visits to industrial establishments, 
power plants, ete., a large number of members going to Du- 
luth. Under the escort of local members they were given a 
moonlight excursion about the harbor on Friday evening, and 
on Saturday another excursion by steamer to the new works 
of the Minnesota Steel Company now under construction. 


Kentucky N. A. S. E. State 
Convention 


From June 3 to 5 the engineers of Kentucky held their 
12th annual convention in Louisville. The headquarters of 
the exhibitors was in Liederkranz Hall, and with the excep- 
tion of the first meeting the engineers conducted their busi- 
ness in Odd Fellows Hall, the regular meeting place of No. 1. 
Fully 90 engineers were registered, and 34 companies dis- 
played an unusually good exhibit. 

Wednesday was given over to a reception in the parlors of 
the Hotel Watterson to delegates and visitors, and in the 
evening Kentucky No. 1 treated the boys to a boat ride on the 
Ohio River. Music, dancing and refreshments added to the 
pleasure of the trip. 

On Thursday forenoon the convention was opened in the 
exhibit hall by Charles Fertig, chairman of the local commit- 
tee. Louis Stein, secretary of the mayor, welcomed the dele- 
gates to the city and a witty response was made by State 
President Carroll. J. H. Saunders, president of the commercial 
club, spoke of Louisville’s growth and business, and urged 
the engineers to call on the club for anything thet lay in its 
power to give. Robert W. Larkin, general manager of the 
“National Engineer,’ responded in his usual forceful style. 

R. W. Brown, of the Convention and Publicity League, 
made a plea for Louisville as the annual convention city. He 
complimented the state organization on its success. It was 
a day of coéperation in which men must get together, ex- 
change ideas and help each other in every way possible. F. 
L. Ray, vice-president of the national body, responded and 
delivered an eloquent address. He spoke at length on the 
purposes and plans of the National Association of Stationary 
Eingineers and of the great value of the educational work 
conducted. No one is more responsible than the engineer for 
the health and happiness of the people at large, and it should 
be his earnest endeavor to make himself worthy of the trust. 
Every engineer should give more time to his own ‘advance- 
ment and in this way reflect credit on the national organiza- 
tion. There is a great future for the engineer, and if the 
members will take advantage of the opportunities offered, the 
association will soon become the supreme factor in engineer- 
ing progress. 

In behalf of the Central States Exhibitors’ Association 
President Cullen spoke briefly, calling attention to the ex- 
hibits and requesting an inspection by the engineers, their 
superintendents and managers and the public men of the 
city. The convention was then turned over to State Presi- 
dent Carroll. Before adjournment the usual committees were 
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appointed and the exhibit was formally opened by Mr. Cullen. 

In the afternoon the first business session was held. Re- 
ports by the treasurer, secretary and various committees were 
followed by a short talk on the “Relation of Stationary En- 
gineers to the Boiler Inspector,” by L. Z. Brainard, manager 
of the St. Louis district for the Travelers’ Insurance Co. R. 
B. Larkin spoke on “Our Paper,’ giving .an insight into the 
cost of producing it and the possibilities of the future, pro- 
viding it was given the earnest support of the various mem- 
bers of the association. 

A smoker tendered the engineers by the exhibitors was 
the feature of the evening. Charles Cullen was the jovial 
toastmaster of the affair and was ably assisted by Messrs. 
Fiske, Wunder, Jones and Stout. Delegates from the vari- 
ous locals were also called to the rostrum to entertain by 
song or story. 

At the second business session on Friday morning, Lex- 
ington was chosen as the next convention city. A paper 
dealing with the dry vacuum pump was read; there was also 
considerable discussion on the educational work of the asso- 
cidtions. Members from the various locals told what their 
respective lodges had been doing. It was the consensus of 
opinion that the elementary courses should be given more at- 
tention. At least, they should be taken up before attempting 
the more technical studies on flue-gas analysis and kindred 
subjects. For the younger men the simple, practical work of 
the engine room, such as setting valves and keeping records, 
was recommended. 

The following officers were elected: State president, G. J. 
Jake, Hopkinsville; vice-president, C. F. Moore, Lexington; 
secretary, August Pohl, Louisville; treasurer, L. N. Lowrey, 
Hopkinsville; conductor, R. V. Cason, Central City; door- 
keeper, W. G. Russell, Henderson. C. Carroll, retiring presi- 
dent, was recommended to the national body as state deputy. 

The afternoon was well spent in a visit to the High Street 
power station of the Louisville Ry. Co., and to the Crescent 
Hill pumping and filtering station. In the evening the Na- 
tional Tube Co.’s lecture, “From Ore to the Finished Tube,” 
illustrated by motion pictures, was given by W. A. Fhillis, of 
Pittsburgh. There was a good attendance to hear and ap- 
preciate the closing feature of the program. 

Following is a list of the active members of the Central 
States Exhibitors’ Association, who were represented and had 
exhibits: American Steam Gauge & Valve Co., The V. D. An- 
derson Co., Crandall Packing Co., Dearborn Chemical Co., The 
Garlock Packing Co., Greene, Tweed & Co., Hawk-Eye Com- 
pound Co., Home Rubber Co., Jenkins Bros., H. W. Johns-Man- 
ville Co., Keystone Lubricating Co., The Lunkenheimer Co., H. 
Mueller Co., “National Engineer,’ The Perolin Co. of America, 
William Powell Co., “Power,” White Star Refining Co. 

Associate members exhibiting were Ahrens & Ott Mfg. Co., 
The James Clark, Jr., Electric Co., Andrew Cowan & Co., 
Hafer Foundry & Machine Works, Indian Refining Co., The 
Jenkins Graphite Lubricating Co., Laib Co., Louisville Sanitary 
Wipers Co., Henry H. Martin Manufacturing Co., Moran Flex- 
ible Steam Joint Co., E. D. Morton & Co., W. H. Neill Co.. 
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Peerless Rubber Manufacturing Co., United States Graphite 
Co., Henry Vogt Machine Co., Harry S. Wood Co. 

Those contributing but not showing their products were 
A. J. Anderson Co., Childens & Waters Co., Southern Manu- 
facturers & Supply Co., Standard Oil Co. 


- 
Iowa N.A. S. E. State Cone 
vention 


At Des Moines, on June 3 to 5, the Iowa state convention 
was a decided success. The attendance was large, the ex- 
hibits good and the program excellent. Headquarters were 
at the Savoy Hotel. The exhibits occupied the entire main 
floor of the Des Moines Auditorium and the sessions were 
held in the assembly room of the same building. 

At 1:30 Wednesday the first session was called to order by 
State President John Devine. Mayor Hanna welcomed the 
engineers to the city, and was followed in a brief address by 
Hon. G. W. Clarke, governor of Iowa, who highly commended 
the educational work conducted by the association. Fred 
W. Raven, national: secretary, responded. The convention 
adjourned to inspect some of the power plants of the city, 
and in the evening the engineers were entertained at White 
City, Des Moines’ amusement park. 

On Thursday morning State Commissioner Warren Garst 
addressed the convention on the “Workmen’s Compensation 
and Employers’ Liability Law,” and in the afternoon an 
interesting lecture on “The Burning of Iowa Coal” was de- 
livered by Prof. W. H. Meeker, of Ames College. He showed 
how the native coal could be used to advantage by mixing 
it with Illinois coal, and suggested how some of the objection- 
able features in its burning could be eliminated. It was 
Prof. Meeker’s opinion that the efficiency problems of the 
future would be worked out in the boiler room. Intelligent 
firemen should, therefore, be employed, and their wage should 
equal that paid engineers. 

In the evening an athletic carnival featured by a “battle 
royal” was followed by an old-fashioned Dutch lunch. 

At the business meeting Friday morning agitation was 
made for a state license law. Des Moines, Sioux City and 
Waterloo now have local laws and Clinton and Davenport 
engineers have been carrying on a vigorous campaign to get 
similar measures passed in their respective cities. A fund 
accumulated for the purpose will be used to further a cam- 
paign for a state license law before the next legislature. 

F. H. Faas, of Cedar Rapids, then read a paper on the 
“Operation and Care of Steam Turbines.” At the afternoon 
session a paper on “Stuffing a Cylinder Head” was read by 
Lafayette Young, Sr. The last business session followed, in 
which Clinton was chosen as the next convention city. 

The following officers were elected: 

J. A. Goddard, president; E. O. Landis, vice-president; 
Abner Davis, secretary; F. P. Boone, treasurer; A. C. Garri- 
son, conductor; C. C. Ranzan, state deputy. 

In the evening a three-reel motion photo showing the 











DELEGATES AND GUESTs AT THE Towa Stare N. A. 











June 30, 1914 


POWER 


manufacture of boiler tubing from the ore to the finisned 


product was greatly appreciated. 


exhibitors: 


Following is a list of the 


THE EXHIBITORS 


Quaker City Rubber Co. 
Hawkeye Compound Co. 
Carbon Coal Co. 
Griscom-Russell Co. 
Greene, Tweed & Co. 
Valvoline Oil Co. 
Western Valve Co. 
Anchor Packing Co. 
Dearborn Chemical Co. 
Murray Iron Works 
George B. Carpenter Co. 
Western Boiler Compound Co. 
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Manhattan Oil Co. 
National Tube Co. 
McGraw Co. 

Jenkins Bros. 
Mills-McCanna Co. 

Crane Co. 

Garlock Packing Co. 

Mark Manufacturing Co. 
H. W. Johns-Manville Co. 
Globe Machinery & Supply Co. 
Crandall Packing Co. 
Iowa Electrical Supply Co. 


STATE CONVENTION GROUP 
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Keystone Grease Co. 

Viscosity Oil Co. 

Lunkenheimer Co. 

V. D. Anderson Co. 

Highland Park College 

Iowa Machinery & Supply Co. 
1 


Herf & Frericks Chemical Co. 
Standard Oil Co. 

“National Engineer” 

Fisher Governor Co. 

National Ammonia Coa. 


Kansas State Convention 


N.A. S. E. 


On June 3 to 5, Kansas engineers held their second annual 
convention at Atchison. The official headquarters were at the 
Byram Hotel, the business sessions were held in the audi- 
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torium of the Atchison high school and the exhibit in Turner 
Hall. 

Mayor Finney delivered the address of welcome, and the 
response was made by L. E. Weaver, state president of the 
association. Mr. Weaver dwelt at some length on the mutual 
benefits to be derived from state license laws by both engi- 
reers and employers. W. J. Bailey, a former governor of 
Kansas, talked along efficiency lines and the work of the en- 
gineer, Willard Morris, chairman of the local committee, then 
turned over the meeting to President Weaver, who appointed 
the usual committees. 

At noon the exhibits at Turner Hall were formally opened. 
In the afternoon the session was devoted to business. Thurs- 
day morning Fred W. Raven spoke of the advantages of a 
state license law and at the afternoon session Hon. Sheffield 
Ingalls, lieutenant-governor of Kansas, and William Washer 
addressed the meeting. In the evening N. T. Veach, superin- 
tendent of public schools, delivered a lecture, with lantern 
slides, on the “Panama Canal.” 

On Friday officers were elected and installed, the conven- 
tioners were treated to a sight-seeing tour over the city, and 
ih. the evening the convention was brought to a close with a 
banquet at the Byram Hotel. 


“The Managing Engineer”’—This is a new English monthly 
magazine devoted to the welfare of managers and chief en- 
gineers throgighout the United Kingdom. It will publish all 
papers read@®before the engineering associations and invites 
free discussiv0n*ef questions of moment to the engineer. The 
magazine is the offfcial organ of the London Association of 
Foremen Engineers, and the Leeds Association of Engineers, 
and is negotiating. with other large associations to that end. 
“Power” congratulate homas Tofts, its publisher on its 
excellent appearance &nd:~ believes it will find a wide use in 
its field. ™,~ 
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TRADE CATALOGS 








Lunkenheimer Co., Cincinnati, Ohio. Booklet. “Renewo” 
valves. Illustrated, 12 pp., 3% in. 

Sprague Electric Co., 527-31 W. 34th St., New York. 
phiet No. 905. Illustrated, 32 pp., 4x9 in. 


Buckeye Engine Co., Salem, Ohio. Bulletin No. 
Buckeye-mobile. Illustrated, 16 pp., 8x10% in. 

The Kelly & Jones Co., Greensburg, Penn. Catalog M. 
Pipe fittings, valves, etc. Illustrated, 444 pp., 5x7% in. 


Detroit Leather Specialty Co., Inc., Detroit, Mich. Catalog. 
Wear Well leather packings. Illustrated, 20 pp., 6%x9% in. 
Reeves-Cubberley Engine Co., Trenton, N. J. Catalog 
No. 17. Reeves steam engines. Illustrated, 36 pp., 8x10% in. 


Bury Compressor Co., Erie, Penn. Catalog No. 44. Air 
= compressors, vacuum pumps. _ Illustrated, 40 pp., 
x9 in. 

The Smith Gas Producer Co., Lexington, 
No. 9. Gas producers for bituminous coal. 
pp., 6x9 in. 


Brown Hoisting Machinery Co., Cleveland, Ohio. Catalog 
D. Tramrail systems, trolleys, electric hoists. Illustrated, 
64 pp., 6x9 in. 

Chicago Pneumatic Tool Co. 
Bulletin No. 34-C. Gasoline 
trated, 16 pp., 6x9 in. 


Wm. B. Scaife & Sons Co., 
Underground gasoline storage outfits 
Illustrated, 12 pp., 6x9 in. 


American District Steam Co., North Tonawanda, N. Y. 
Bulletin No. 13 Atmospheric system of steam heating. 
Illustrated, 30 pp., 6x9 in. 


Enell-Smith Manufacturing Co., Newark, N. J. Catalog. 
Lippincott indicators, for steam and gas engines, ammonia 
compressors. Illustrated, 7x9 in. 

Edge Moor fron Co., Edge Moor, Del. Bulletin No. 53. 
“High Boiler Efficiency with Low Grade Coal.” Tests of a 
four-pass boiler with Illinois coal. Illustrated, 20 pp., 6x9 in. 


Link-Belt Co., Chicago, Ill. Advance Section A, General 
Catalog No. 110. Original Ewart detachable link belt and 
sprocket wheels. Illustrated, 110 pp., 6x9 in. Book No. 190. 
Wagon and truck loaders. Illustrated, 32 pp., 6x9 in. 

The Bristol Co., Waterbury, Conn. Bulletin No. 188. Re- 
cording differential pressure gages and recording flow-rate 
meters. Illustrated, 12 pp., 8x10% in. Bulletin No. 189. Re- 
cording differential ~—— gages and recording flow-rate 
meters, float type. Illustrated, 8 pp., 8x10% in. 


Pam- 


111-B. 


Ohio. Catalog 
Tllustrated, 26 


Fisher Building, Chicago, Ill. 
riven air compressor. Illus- 


Pittsburgh, Penn. Bulletin. 
and welded tanks. 





BUSINESS ITEMS 








_ William Floyd Lee, chief engineer of C. W. Hunt Co., Inc., 
West New Brighton, N. Y., at a recent meeting of the board 
of directors, was elected vice president and chief engineer of 
the company. 

The Erie City Iron Works, Erie. Penn., during the week 
of June 8th booked orders for 17 boilers, 9 engines and 20 
tanks: on Monday, June 15, they received orders for two 
engines and nine boilers. 
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The Cleveland Electric Illuminating Co., Cleveland, Ohio, 
recently ordered thirty-one 2%-in. Simplex valves from the 
Yarnall-Waring Co., making five orders:in two years from this 
company, totaling seventy-two 2%-in. valves. 

The Terry Steam Turbine Co., Hartford, Conn., has just 
finished one of the largest months in the history of its busi- 
ness, in point of orders received. Additional machinery has 
been installed increasing the capacity of the plant about 25%. 

On account of the growing volume of business the Skinner 
Engine Co., Erie, Penn., has found it necessary to run their 
works at night. In order to avoid the night work in future, 
they have contracted for a large extension of their shop 
buildings and also ordered the necessary new equipment. 

E. W. Alderman, an experienced refrigerating engineer, 
who has been connected with the Vilter Manufacturing Co. 
for a good many years, has been appointed manager of the 
Pittsburgh district and will have his headquarters at 314 
Curry Building, Pittsburgh, Penn. He succeeds H. W. Loecher, 
who has been transferred and will be located at the main 
office here in Milwaukee. 

The C. & G. Cooper Co., Mt. Vernon, Ohio, is shipping two 
compressor units to the Columbia Gas & Electric Co.’s 
Branchland, W. Va., pumping station, which will deliver about 
14,600,000 cu.ft. of free gas per 24 hours against a pressure of 
275 lb.—is building a 24x48 twin tandem compressor unit for 
the Logan Natural Gas & Fuel Co.—and has received orders 
from the Altoona Portland Cement Co., Altoona, Can., for a 
21x30-in. single-tandem Cooper gas engine, and from the 
Marshall Field Estate for three Corliss engines. 











NEW EQUIPMENT 





ATLANTIC COAST STATES 

The Citizens Light, Heat & Power Co., Johnstown, Penn., 
contemplates constructing a central-power plant at Seward. 
P. J. Morrisey, Johnstown, is general manager. 

The Bucks County Electric Co., New Hope, 
construct an electric light and power plant. W. 
Newtown, is manager. ‘ 

Bids will be received by the borough council, Tarentum, 
Penn., until July 13, for constructing a reinforced-concrete 
power house. Leo Hudson, House Bldg., Pittsburgh, is con- 
Sulting engineer. 


Penn., will 
H, Janney, 


SOUTHERN STATES 


The Columbus Power Co., Columbus, Ga., will install an 
additional 5000-kw. unit at the Goatrock station. 

The Union Redrying Co., Lexington, Ky., is in the market 
for boilers for enlarging the capacity of its tobacco plant. 

The C. Lee Cook Manufacturing Co., Louisville, Ky., is in 
the market for the following first-class and second-hand 
machinery: One 300 hp. or two 200 hp. water-tube boilers 
capable of 150 lb. steam pressure; two standard two-stage 
modern high-duty air compressor with 700 ft. free air capa- 
city; one duplex 800-gal. fire pump; one 10 to- 15-kw. direct- 
connected direct-current engine, generator set, either 110 or 
220 volts, the latter preferred; one standard gage saddle-tank 
locomotive capable of 140 lb. steam pressure with about 12- 
in. cylinders; one 600 hp. wet vacuum pump, duplex and fly- 
wheel type preferred, and one standard gage locomotive crane 
with approximately a 30-ft. boom and 10-ton capacity. 


The Purified Petroleum Products Co., Louisville, Ky., is in 
the market for a 20-hp. motor, pumps and other equipment 
for a new plant which it will erect in the immediate future. 
G. A. Shaw, Louisville Trust Bldg., is in charge. 

The Patterson Sand Co., 2615 Crop St., Louisville, Ky., is 
in the market for a motor-driven hoist, with drum and wire 
cable. 

The Houston Electric Co., Houston, Tex., contemplates 
spending $2,000,000 for improvements to its plant. 

The Louisville Gas & Electric Co., Louisville, Ky., con- 
templates spending about $400,000 for the construction of an 
extension to its plant on Washington St. 

The Dayton Light & Power Co., Dayton, Tex., which has 
been recently organized, will construct an electric-light and 
power plant at Dayton. A. E. Kerr is interested. 

The electrie-light plant of the Taft Gin & Oil Co., San An- 
ee Tex., which was recently destroyed by fire, will be re- 

uilt. 
WEST OF THE MISSISSIPPI 


Bids will soon be received for the construction of a munici- 
pal electric-light plant at Hills, Minn. Earl D. Jackson, Capi- 
tol Bank Bldg., St. Paul, is consulting engineer. 


WESTERN STATES 


The city of Nehalem, Ore., 
municipal electric-light plant. 


The City Electric Co., San Francisco, Calif., will construct 
a substation a Harrison and Haywards Sts., to cost $15,000. 
exclusive of equipment. E. W. Beardsley is general superin- 
tendent. 

The Pacific Gas & Electric Co., San Francisco, Calif., will 
build a concrete power station at Eighth and Minna Sts. 
John A. Britton is vice-president and general manager. 


CANADA 


Bids will be received by the city secretary-treasurer, P. J. 
Stephens, Estevan, Sask., until July 1, for furnishing and in- 
stalling two 250-kw., 2300-volt, three-phase, 60-cycle, alternat- 
ing-current generators, two exciters, one 500-kw. 2000-volt, 
three-phase, 60-cycle alternating-current generator and the 
necessary connections. S. G. Dethridge is engineer. 


It is reported that the town of Prince Rupert. B. C., will 
install a municipal power plant to cost about $300,000. 


contemplates constructing a 











